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684 784 Hydro 84 
Diesel Diesel 
GENERAL 
pens Me oasis gate ean weeos ay eos IH IH IH 
Mngt MOG ois ace vues occ ne Kan de vense D-239 D-246 D-246 
Number of Cylinders .................-. 4 4 4 
ere T sions odin cvs ds ake enaderrs 3% 3-15/16 3-15/16 
Pe ee ee 516 5-/16 5-116 
Main Bearings, Number of .............. 5 5 5 
Cylinder Sleeves ...........0-seeeeeees Wet Wet Wet 
Mareurd Speeds. reweber 9 Ds catalase ne &1) &1) Infinite 
(1) Sixteen forward speeds, when equipped with torque amplifier. 
TUNE-UP 
SE EORTC ss occindsinnce pane 315-342) 315-342) 315-34M(2) 
MOMs cee an duadah dannaa deere 1-3-4-2 1-3-4-2 1-3-4-2 
Valve Tappet Gap (Hot) : 
AGRE ne ocet Cenc Perce recrerere 0.012 in. 0.012 in. 0.012 in. 
fd ecahe Vue chen w eitebee PRS 0.012 in. 0.012 in. 0.012 in. 
Valve Seat Angle (Degrees) ............. 45 45 45 
Injection Pump Timing ..............++- 16° BTDC 16° BTDC 16° BTDC 
Battery Terminal, Grounded ............ Negative 
Engine Low Idle-Rpm ................ 700 70 750 
Engine Idle— Rpm, No Load... ..... 2540 2710 2710 
Engine > i ene 2300 2400 2400 
(2) Approximate psi, at sea level, at cranking speed. 
SIZES-CAPACITIES-CLEARANCES 
Crankpin Diameter, Inches ............. 2.5 185-2.5198 
Camshaft Journal Diameter, Inches: 
NOGLIRNONS a iccease cepa reece taene 2.2823-2.2835 
NG Seaand seein anh ance dtdearersesn. 2.2823-2.2835 
ING Bin aes san own aceon were ane wacene 2.2823-2.2835 
aio nw ect ge tiew'ete as cane Wales 2.2823-2.2835 
WONG os antets Soe tens see ee akon a 2.2823-2. 2885 
Piston Pin Diameter, Inches ............ == 4198-14178 
Valve Stem Diameter 
DI so nn te ee dee Wee eel tte s(n ES Ia 
BEM 6c cidievsccandss ssc. ss. FLL IS ie, 
Main Bearing Diametral Clearance ........_§ ——_________________ 00028-00055 in. 
Rod Bearing Diametral Clearance ........._§ —————____________ 0023-00048 in. 
Piston Skirt Diametral Clearance .........§ ————______________ 00039-00047 in. 
een y arabe we ccc ete e eee en O.006-0.009 in. 
Camshaft Bearing Di 
CUeMrOMNOO 550 oa 5 - deere co cowie ee eon 0.0003-0.0033 in. 
Camshaft End Play.................... ——_—_—»»>»_———_0,004-0.018 in 
Cooling System Capacity —Qts. .......... 14% 14% 14% 
Grements Ch Git ins as aman sab unvene 9 9 9 
Transmission and Differential - 
Ce ee ee SED rey ers 9 9 14% 
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684 — 784 — 884 — Hydro 84 Paragraphs 1-3 
FRONT SYSTEM AXLE TYPE 


The front axle assemblies used on all 
shown in Fig. 1 and the heavy duty type 
shown in Fig. 2. 

AXLE MAIN MEMBER 
All Models 


1. To remove the axle main member 
(10-Fig. 1 or Fig. 2), raise front of trac- 
tor and place supports under engine and 


assemblies, then unbolt and remove axle 
extension assemblies. Identify and 
disconnect power steering cylinder 
hoses. Plug or cap openings to prevent 
entrance of dirt or other foreign 
material into system. Remove cylinder 
rod anchor pin, unbolt pivot bracket (15) 
and remove steering cylinder. Move 
steering arm (13) rearward and lower 
the steering arm and tie rods from axle 


shaft (11), then lower axle main member 
from front support (20). 
ponte agencies oh show- 


cedure. Tighten axle extension shoulder 
bolts (17) and nuts to a torque of 246-272 
ft.-Ibs. If necessary, adjust toe-in as in 
paragraph 2 and bleed air from steering 
system as in paragraph 12. 


TIE RODS AND TOE-IN 
All Models 


2. The procedure for removal and 
disassembly of the tie rods is obvious 
after an examination of the units. Tie 
rod ends are non-adjustable and faulty 
units will require renewal 

Adjust toe-in on all models to Ys-inch 
plus or minus chara Adjustment is 
made by varyi of the tie 
rods. Both tie Should adjusted an 
equal amount with not more than one 
turn difference when adjustment is com- 
plete. 

STEERING KNUCKLES 


All Models 





3. To remove either steering knuckle Ls 3 
(7-Fig. 1 or Fig. 2), support front of 

tractor and remove front wheel. Discon- — 5 
nect tie rod from steering arm, loosen ¥ 


clamp bolt and remove steering arm. eel 
Remove the Woodruff key and lower 


Paragraph 4 


steering knuckle assembly from axle ex- 
tension. Remove wheel hub and bearings 


& 


necessary. 
Inspect all parts and renew as 
necessary. Bushings (3) are installed 
ith open ends of grooves inward. In- 
bushings 1/16-inch below Mush with 
of bore in axle extension. Install 
felt washer (6) on steering knuckle, 
instal) thrust bearing (5) with 


Ziges 


WHEEL HUB AND BEARINGS 
All Models 


4. Front wheel bearings should be re- 
moved, cleaned and repacked with 
IH251H EP or equivalent No. 2 multi- 
purpose lithium grease each 800 hours 
of operation. Raise front of tractor and 
remove cap (10~ Fig. 3), nut (9), washer 
(8) and outer ing cone (7). Lift off 
wheel and hub ; and remove in- 
ner bearing cone (3). Clean and inspect 
all parts and renew any showing ex- 
cessive wear or other damage. 

Install new wear ring (2) in hub and 
new seal (1) on steering knuckle as re- 
quired. Install bearing cups (4 and 6) in 
hub, if removed. Pack inner bearing 
cone (3) and install on steering knuckle. 
ey Se Sees Oe ne eens 
i hub assembly. Pack outer bearing 
cone (7) and install it on steering 
knuckle, followed by washer (8) and nut 
(9). Tighten nut to 70 ft.-Ibs. torque 
while rotating wheel. Back nut off, then 
retorque to 5O ft-lbs. Back nut off 
“-turn and install cotter pin. Install cap 
(10). 
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INTERNATIONAL HARVESTER 
FRONT SYSTEM ALL-WHEEL DRIVE 


Models 684, 784, 884 and Hydro 84 
tractors are available as 4-wheel drive 
(All-Wheel Drive) units. The front 
drive axle incorporates a bevel pinion 





roller bear- 
unit su 
. located the 


Fig. 4— Exploded view of front drive axle assembly. Reter to Fig. 5 for conter (tront differential sec 
ton. 
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Fig. 7? — View showing 2.piece outer see! (1 and 2) 
end retainer (3). 
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ing, drive out seal (14), washer (16) and 
Belleville washer (15). 

A repair kit for the universal joint 
(18), consisting of a new cross (57), bear- 
ings with seals (56) and snap rings (55), 
is available. Disassembly and 

procedure of “U™ joint is con- 
ventional. 

Remove seals (21), pivot bearings (22) 


and plugs (23) from top and bottom of 
outer axle housing (24). Clean all parts 
and renew any showing excessive wear 
or other damage. Instal) plugs (23), ap- 
ply Loctite No. 241 to bearing cups, then 
press cups into the housing. Pack bear- 
Ing cones with grease and install in cups. 
Install seals (21). 

Install Belleville washer (15), large 


diameter first, into swivel housing (10), 
then install grease coated washer (16). 
Pack the 2-piece sea] (14) with 


INTERNATIONAL HARVESTER 


Using new gasket (4), install outer ax- 
le assembly into swivel housing (10). 


Tap the swivel ing with a plastic 
to seat the pi ings. Check 
the amount of on spring scale re- 


thicknesses of 0.002, 0.0075, 0.020 and 
0.040 inch. Split the shim pack so half is 
used at top and half at bottom. Tighten 
oof ge shaft cap screws to a torque of 
80 ft.-Ibs. Connect tie rod and tighten 


to 5/32 to 13/32-inch. 


AXLE HOUSINGS, INNER AXLE 
AND PLANETARY UNITS 


All Models So Equipped 


remove 
housing. i tabs on shims (34) 
and drive roll pins just into pins (33). 
Press pins out of carrier (37) and remove 
shims (34) and gears (36) with bearings 
(35). Drive roll pins from pins (33). If 
necessary, remove the three spacers, 
ring gear (39) and the three dowel pins. 

Clean and inspect al] parts and renew 
any showing excessive wear or other 
damage. Lubricate bearings (35) with 
SAE90 EP gear oil, place bearings in 
planet gears (36) and install gears in 
planet carrier (37). Insert shims (34) un- 
til maximum planet gear end float is 
0.002 inch. Shims are available in thick- 
nesses of 0.002, 0.0075, 0.012 and 0.020 
inch. Press pins (33) in place, drive roll 
pins in flush with surface of planet car- 
rier and bend tabs of shims over the roll 
pins. Install ring gear (39) in housing 
and drive in dowel pins and 
Press bearing (31) in Sasine avi wace’ 
snap ring (32). Make certain snap ring 
(30) is installed on axle shaft (26 or 45) 
and press axle shaft into bearing (31). 
Position planet carrier assembly on axle 
shaft in housing and instal] snap ring 
(38) on inner end of axle shaft. Install 
the sun gear stub shaft (40) in the 
planetary unit. Using a new gasket (29 
or 42), install planetary unit, engaging 
stub shaft in the differential. Tighten 
to differential housing to a torque of 80 
ft_-Ibs. 

On left side, instal! new “O” ring (44) 
and install inner axle housing (46). 
Tighten attaching bolts to a torque of 80 
ft.-Ibs. On either side, instal] bearing (25 
or 49) in outer axle housing (24). Pack 





684 — 784 — 884 — Hydro 84 
the 2-piece seal (20) with grease and in- 


stall seal flush in . Insert “U" 
joint into seal and push “U* joint fully in- 


to housing. “U™ joint will position seal to 
correct de in housing. Carefully 
withdraw “U" joint with inner section of 
the sea! attached. Using new “O” ring 
(27 or 48), instal! outer axle housing. 
Tighten attaching bolts to a torque of 80 
ft.-lbs. Install “U" joint, then install 
swivel housing and outer axle assembly. 
Refer to paragraph 6 and adjust pivot 
bearings as required. Fill front drive ax- 
le to level plug opening with SAE 90 EP 
gear oil. 


BEVEL DRIVE GEARS 
AND DIFFERENTIAL 


All Models So Equipped 


8 R&R AND OVERHAUL. To 
remove the differentia! (center) section 
(41 - Fig. 4), first remove plug and drain 
lubricant from front drive axle. Then, 
remove front drive axle assembly as out- 
lined in paragraph 5. Unbolt and remove 
axle carrier (34-Fig. 5) and spacers 
(33). Disconnect tie rod and unbolt and 
separate the planetary and axle housing 
assemblies from the differentia! housing 
(41 - Fig. 4). 

To disassemble the center section, 
refer to Fig. 10 and remove the four cap 
screws (1). Withdraw the bevel drive 
pinion and bearing assembly, taking 
care not to lose any shims (2). Remove 
cover (4) and shims (5), then lift bevel 
gear and differential assembly and 
shims (6) from differential housing. 
Straighten lock plates (1- Fig. 11), 
remove cap screws (2) and lift off bevel 
gear (3). Remove thrust washer (4) and 
side gear (5). Remove pinion shaft re- 
taining dowel screw (6), push out dif- 
ferential pinion shaft (7) and remove dif- 
ferential pinion gears (8) and thrust 
washers (9). Lift out side gear (10) and 
thrust washer (4). Remove bearings (11) 
from bevel gear and differential case. 
Clean all differential parts and inspect 
for excessive wear or other damage. 
Bushings are renewable in differential 
pinion gears. Press new bushings 





(1—Fig. 12) into pinion (2), ali 
(3). Bevel gear (15-Fig. 5) 
bevel drive pinion (19) are available only 

as a set. 

Apply a coat of petroleum jelly to thick 
(0.084 in.) thrust washer (8 - Fig. 5) and 
place it in differential case (5). Install 
side gear (9), pinion gears (11) with 
thrust washers (10) and shaft (12). 
Secure with shaft retaining dowel screw 
(6). Rotate pinion gears to make sure 
there is some backlash. If there is no 
backlash (gear teeth bind), remove the 
0.084 inch thick thrust washer and in- 
stal] a 0.079 inch thick thrust washer. 
Coat a 0.084 inch thick thrust washer 
with petroleum jelly and place it in bevel 
gear (15). Install side gear first, then in- 
stall the differential case assembly on 
the bevel gear. Rotate pinion gears to 
make certain there is some backlash; if 
not, remove the 0.084 inch thick thrust 
washer and instal! a 0.079 inch thick 
thrust washer. Secure bevel gear (15) to 
case (5) with cap screws (14), tightened 
toat of 45-55 ft.-lbs. and bend 
locking plates (13) against flats on cap 
screw heads. Press new bearings (4 and 
16) up to the shoulder on case (5) and 
bevel (15). Wrap bevel gear and dif- 
ferential assembly in clean paper and lay 
aside for later installation. 

To disassemble the bevel drive pinion 
and bearing assembly, refer to Fig. 13 
and remove cotter pin, nut (1), washer 
(2), drive (3) and seal cover (4). 
Press bevel drive pinion (13) from bear- 
ing housing (11). Front bearing cone 
(12), spacer (9) and shims (8) will remain 
on the drive (13). Note thickness 
of shims (8) for aid in reassembly, then 
remove shims, spacer and bearing cone 
from bevel drive pinion. Remove collar 
(5) with “O” ring (6), oil seal (10) and rear 
bearing cone (7) from bearing housing 
(11). If necessary, remove bearing cups 
from bearing housing. Clean and inspect 
all parts and renew any showing ex- 
cessive wear or other damage Bevel 
drive pinion (19 — Fig. 5) is available only 
as a matched set with bevel gear (15). 


Press bearing cone (12-Fig. 13) on 
bevel drive pinion (13) until seated 


Paragraph 8 


against the shoulder, then instal! spacer 
(9). If removed, install bearing cups in 


bearing housing (11) and place bearing 
housing in position on drive pinion. In- 
stal] orginal shim pack (8) or new shims 
of equal thickness, then install rear bear- 





3 
2 
1 
Fig. 12 — Press bushings (1) into pinion goers (2), 
then bend beck locating teds (3h. 
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INTERNATIONAL HARVESTER 


clutch in engaged (4) position, again 
measure distance (A). The difference be- 
tween the two measurements must be 
within the range of 0.090 to 0.106 inch. 
If necessary to adjust the clutch, move 
clutch sleeve (8 — Fig. 19) far enough on 
shaft to clear the splines. Rotate ad- 
justing ring and clutch sleeve assembly 
clockwise to increase the difference in 
measurements or counter-clockwise to 
decrease the difference. One spline tooth 
movement changes the difference about 
0.0025 inch. 

With clutch adjusted, instal] washer 
(2) and snap ring (1). Press front bearing 


Fig. 19-Exploded view of 


meftr-piete clutch assembly. 
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(4—Fig. 18) on shaft until up against the 
snap ring. Wrap clutch assembly in 
clean paper and lay aside for later in- 
stallation. 

Remove the transfer case as follows: 
Unbolt and remove lever bracket 
(35-Fig. 18) from top of housing. 
Remove five external cap screws and 
two internal cap screws and lift transfer 
case assembly from tractor. Straighten 
lock plate (8), remove the two retaining 
cap screws, lock plate and stop plate (9). 
Remove shafts (11), gears (13 and 15) 
and thrust plates (10 and 14). Press rear 

(6) from ing. Remove oil 
sea! (28) from right side of housing, plug 
(23) from left side and needle bearings 
(24 and 27) from both sides. Remove oil 
sea] (3) from front cover. 

Clean and inspect al! parts and renew 
any showing excessive wear or other 
damage. Needle bearings (12) are 
renewable in gears (13 and 15). If re- 
moved, instal] pto brake stop (16), lock 

(17) and tighten screws to 18 

-lbs. . Press n bearing (24) 
in from left side of housing until it is 
5/16-inch below flush. Coat plug (23) 
with a suitable sealant and install it in 
left side of housing. Press needle bear- 
ing (27) in from right side of housing un- 
til it is Y-inch below flush, then install oil 
seal (28) in right side of housing. Install 
idler gears (13 and 15) with needle bear- 
ings (12), thrust plates (10 and 14) and 
shafts (11). Align slots on shafts and 
secure with stop plate (9), lock plate (8) 
and cap screws tightened to a torque of 
18 ft.-Ibs. Bend tabs of lock plates (8 and 
17) against flats of cap screw heads. 

Measure backlash between idler gears 
(13 and 15). Using a 0.032 inch thick 
gasket (7), instal! transfer case on trac- 
tor, making sure tang on pto brake 
(1- Fig. 21) is between stop (2) in range 
transmission housing and stop (3) on the 
transfer case. Tighten the seven at- 
taching cap screws to a torque of 35 
ft.tbs. Apply the transmission park 
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brake to lock the transmission main 
shaft and gear (A). With dial indicator 
set on gear (C), check maximum 
backlash obtainable between gears (A, 
B, and C). From this figure subtract the 
i measured backlash between 
gears (B and C) to determine backlash 
between gear (A) and idler gear (B). If 
) gears (A and B) is less 
than 0.005 inch, install a thicker gasket. 
If it is more than 0.012 inch, install a 
thinner gasket. Gaskets are available in 
thicknesses of 0.016, 0.032 and 0.040 
inch. 

Install lever bracket (35-Fig. 18). 
Wire across tabs of clutch back plate and 
return plate to keep the clutch plates 
together, then install clutch assembly in 
the housing. Remove cap screw 
(30—Fig. 19), plate (28) and the tubing 
spacer. Place bearing (6-Fig. 18) on 
rear of shaft and using plate (28- Fig. 
19) and cap screw (30), pull bearing on 
the shaft and into housing. Remove cap 
screw, install lockwasher (29), then 
tighten cap screw to a torque of 65 
ft.-lbs. Bend over lock tab on washer. In- 
stall clutch fork (25-Fig. 18), insert 
shaft (29) and secure with roll pins (26). 
Install new oil sea! (3) in front cover (1) 
so lip will be toward bearing (4). Usi 
new gasket (2), install front posting, 
tighten cap screws to 33 ft.-lbs. torque. 
Install rear cover (18) with new gasket 
(19) and tighten cap screws to 33 ft.-Ibs. 
torque. Connect clevis (30) to arm on 
clutch shaft (29). Remove wires retain- 
ing clutch plates. Using new gasket (21), 
bolt side cover (22) in place. Connect 
rear telescoping drive shaft “U™ joint to 
the clutch output shaft and secure with 
set screw and locknut- 

Fill transmission system with I.H. 
“HyTran” fluid. 
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TELESCOPING DRIVE SHAFTS 
AND PILLOW BLOCK 


All Models So Equipped 


10. R&R AND OVERHAUL. Unbolt 
front end of front telescoping drive shaft 
(3-Fig. 22) from drive flange (1) on 
front drive axle. Loosen locknut (5) and 
set serew (4), then remove front shaft 
assembly (3). Loosen locknuts (5) and set 
screws (4) on rear telescoping drive 
shaft (13) and remove the rear shaft 
assembly. Unbolt and remove pillow 
block assembly from bracket (8). 
Remove the three through bolts and 
remove side covers (6 and 11). Press 
shaft (12) and bearing (7) out of pillow 
block (9), then press shaft out of bearing. 
Press bearing (10) out of pillow block. 
Clean and inspect bearings and pillow 
block and reassemble as follows: Install 
bearing (10) in pillow block (9) so that 
sealed side of is toward outside. 
From opposite side of pillow block, press 


and into the pillow block. Install side 
covers (6 and 11) and secure with 
through bolts and nuts. Bolt pillow block 
assembly to bracket (8). 

“U" joint cross and bearing sets (2) are 
available for repair of the i 
drive shafts (3 and 13) and is 
conventional. The balance of reassembly 
is the reverse of disassembly procedure. 


HYDROSTATIC 
STEERING 
SYSTEM 


vice ; I: 
rah 
ue 





Paragraphs 10-11 


NOTE: The maintenance of absolute 
cleantiness of all parts is of utmost impor- 
tance in the operation and servicing of the 
hydrostatic steering system. Of equa! im- 
portance is the avoidance of nicks or 
burrs on any of the working parts. 


STEERING FLUID CIRCUITS 
All Models 

11. Power steering is standard equip- 
ment on all tractors. Refer to Fig. 23 for 
view showing relative position of power 
Steering components. The 12.5 gpm 


(Model 684) or 13.0 gpm (Models 784, 
834 and Hydro 84) hydraulic pump is 
mounted on inside of multiple control 
valve (Fig. 24). Pressurized fluid from 





all models. 
1. Multiphe comtrd wave 
2 Gasket & Piker cement 
3. Pie 9. Fiker by-pass valve 
6& Gear 12. “0 ring 
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jaan 12-15 


ee 
valve diverts a constant flow 
Weta a seca aed 
to the steering circuit. Return flow from 
the power steering is returned back to 
the multiple control valve and is con- 
trolled at a lower pressure (220-250 psi) 
to phage ~iouadbcagl clutch. Excess fluid 
oil cooler and is re- 
el pigs aptly rw lt 
in the power steering system limits the 
pressure in the system to 1500-1600 psi. 
The steering control valve meters and 
directs the 1500-1600 psi Muid to the 
steering cylinder which supplies the re- 
quired steering effort according to 
steering wheel turn. The only effort re- 
quired at the steering wheel is that 
which is necessary to overcome the con- 
trol valve spool centering device. 
Manual steering (engine stopped) is 
— in a similar manner except 


er assistance. When 
eke el ee 
section now acts as a pump and delivers 
fluid through the spool to the steering 
cylinder. Returning Muid from the steer- 
ing cylinder is directed back to the 
metering section to complete the circuit. 


LUBRICATION AND BLEEDING 
All Models 


12. The tractor rear frame serves as a 
common reservoir for all hydraulic and 
lubrication operations. The filter 
elements (Fig. 24 and Fig. 25) should be 
renewed at 10 hours, 100 hours and then 
every 200 hours of operation thereafter. 
Hydraulic fluid should be drained and 
new fluid installed every 800 hours of 
operation or once a age whichever oc- 
curs first. Only IH “HyTran” fluid 
should be used and level should be main- 
tained at full mark on dipstick 
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Whenever power steering lines have 


system from stop to stop several times. 
On Model Hydro 84, place range trans 
mission in neutral position and operate 
the S-R (hydrostatic control) lever from 
full forward to full reverse several 
times. With the air bled from the 
system, check fluid level and add fluid as 
required. 

NOTE: To check the fluid level, operste 
engine at 1600 rpm for 3 minutes; then 
check level on Hydro 84 with engine 
operating and on Models 684, 784 and 884 
with engine stopped. 


HYDRAULIC FLOW AND 
PRESSURE TEST 


All Models 


13. Flow and pressure test can be 


a | ~y eae mnaies 
C. Mined return 


made using a Flo-Rater or equivalent. 
a ee 
Rater to 


ouasaliinst es 
outlet of Flo-Rater to the return port 
from the hitch. 


14. HYDRAULIC PUMP. To check 
the pump free flow operate engine at 
rated rpm (2300 on Model 684 or 2400 
on Models 784, 834 and Hydro 84). 
Restrict the Flo-Rater to 1250 psi. There 
should be a 12.5 gpm flow on Model 684 
or 13.0 gpm flow on Models 784, 834 and 
Hydro 84. 

If pump free flow is not as specified, 
remove and service pump as outlined in 
paragraphs 18 through 20 


15. STEERING RELIEF VALVE. To 
check the relief valve, restrict the Flo- 
Rater to 1500-1600 psi. At this point, the 








684 — 784 — 884 — Hydro 84 


HYDRAULIC PUMP 
All Models 


17. Tractors may be equipped wi 
either Cessna (Fig. 28) or Plessey 
29) gear type pumps. A 12.5 
is used on Model 684 and 
pump is used on Models 784, 
Hydro 84. A priority type flow 
takes approximately ag A ull 
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ictal 
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% 
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hydraulic lift system and for the aux- 
iliary contro! valves. 


(11-Fig. 28) from body (1). Balance of 
disassembly will be obvious after an ex- 
amination of unit. 


When reassembling, use new 
diaphragm, back-up et, protector 
gasket, diaphragm seal, “O” ring and oil 
seal. With open part of 


relief of seal. Instal] check 
ball (12) and spring (13) in cover, then in- 

(5) inside the raised lip 
of seal. Make sure bronze 
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Paragraphs 16-22 


are available only as a pump 


Reassemble by reversing the 


STEERING CONTROL VALVE 
All Models 


21. REMOVE AND REINSTALL. 
To remove the steering contro! valve, 


from entering system. Working through 
ing in instrument panel along side 
steering column, remove steering 
valve mounting bolts and remove the 


Reinstall by reversing the removal 
, then bleed air from system 
as outlined in paragraph 12. 


22. OVERHAUL. Clean exterior 
unit and scribe match marks 
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Me. 





frayed edges, wear and imbedded dirt or 
panel prbgiren Renew piston seal ri 
if any of the above conditions are f ; 
Inspect balance of “O” rings, back-up 
washers and seals and renew as 
necessary. Inspect bores of cylinder 
heads and renew same if excessively 
worn or out-of-round. 


Reassemble steering cylinder as 
follows: Instal] “O” (3), back-up 
washer (2), wiper (1), back-up 
washer (5) and “O” ring (6) in cylinder 
head, then install cylinder head 
assembly over externally threaded end 
of piston rod. Lubricate piston seal! ring 
(9) and cylinder head ring (6). Then, 
using a ring compressor or a suitable 
hose clamp around piston seal ring (9), 
instal] piston and rod assembly in 
cylinder tube. Install cylinder head in 
cylinder tube so hole in groove will ac- 

nib of retaining ring. Position re- 
taining ring and pull same into its 
groove by rotating cylinder head. Install 
remaining cylinder head. Install clevis or 
adapter and ball end on piston rod. 

Reinstall cyli assembly on tractor, 
then bleed air from power steering 
system as outlined in paragraph 12. 


OlL COOLER 
All Models 


24. Service of the oil cooler involves 
only removal and reins jon, or 
renewal of faulty units. However, since 
it is hinged on one side, the oil cooler will 
swing out for cleaning after radiator 
grille is removed. Removal of oil cooler 
is obvious after examination of the unit. 
Inlet and outlet hoses must be identified 
as they are removed from cooler pipes so 
oil circuits will be kept in the proper se- 
quence. 


bay, 
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All Wheel Orive modets. 
Wiger oma 


sepa 
is 


tid 
[Papa 


7232 
Gall 
2 " 
j 


DIESEL ENGINE 
AND 
COMPONENTS 


and stroke of 3.937 x 5.50 inches and a 
displacement of 268 cubic inches. 


R&R ENGINE ASSEMBLY 
All Modeis 


25. To remove the engine 


Paragraphs 24-26 
then unbolt and remove engine 
assembly. 

Reinstall engine by the 
removal procedure. Use aligning dowels 
so engine will be guided straight 
together. On standard ar drive) 
transmission equipped ls, unbolt 
and remove clutch assembly from 
flywheel. Place pressure plate assembly 
and clutch disc on shafts in clutch hous- 
ing. Clutch can be bolted to flywheel 
after engine is installed by working 
through the opening at bottom of clutch 
housing. If flywheel and clutch plate 
balancing marks are indicated (dab of 
white paint), they must be aligned. 


CYLINDER HEAD 
All Models 


26. REMOVE AND REINSTALL. 
Drain coolant, remove hood and discon- 


CAUTION: The injector nozzle 


i 


Paragraphs 27-29 

third . Adjust valve tappet gap to 
0.012 inch for both intake and exhaust 
as outlined in paragraph 28. 


NOZZLE SLEEVES 


inte sleeve. Attach a slide hammer 


436. Use caution this opera- 
tion not to damage the areas in 


nozzle sleeves, then using installing tool 
GH tool No. FES 112-3) as shown in Fig. 37, 
Grive nozzle sleeves into their bores until 
they bottom as shown in Fig. 38. 


NOTE: Injector nozzie sleeves have a 
slight interference fit in their bores. When 
installing sleeves, make certain sieeve is 
driven straight with its bore. 





Pig. 36—Use IN Tool No. FES 1124 and side 
Rammer to remove injector rozrie sieeve. 


18 


INTERNATIONAL HARVESTER 


VALVES AND SEATS 
All Models 


28. Inlet and exhaust valves are not in- 

The iniet valves seat 
directly in the cylinder head and the ex- 
haust valves seat on renewable seat in- 
serts. Inserts are available in oversizes 
of 0.004 and 0.016 wch. 

Valve face and seat angle for both the 
inlet and exhaust valves is 45 degrees. 
Valve stem seals are used on all valves. 

When removing valve seat inserts, use 


damaged. Chill new inserts with dry ice 
or hquid Freon pror to installing. When 
new insert is properly bottomed, it 
should be 0.008-0.030 inch below edge of 


plete outer circumference of the valve 
seat insert. 
Cheek the valves and scats against the 


following specifications: 

ie fee Nozzle sleeve 
ae Be 

5 BaeRon Loom 


re ae 
Mo. } Piston at TOC (Compression) 112) 14/5) ) || 
No 4 Paton ot TOC. (Compression), 


Inlet 
Face and seat angte . . . 45° 
Stem diameter ...... 0.3919-0.3928 ir 


Stem to guide diametral 


clearame . . 0.001 4-0.0026 ir 
Seat width . 0.076-0.080 in 
Valve run-out (max.) ........ 0.001 in. 
Valve tappet gap(warm)...... 0.012 in. 
Valve receamon from face of 

cylinder head: 

Normal. . . 0.089-0.055 in 

Maximum. ............. 0.120 in. 
Exhaust 
Face and seat angie . . 45° 
Stem diameter .. 0.3911-0 3915 in. 
Stem to guide diametral 

chearance.. .. . .0,.0022-0.00H in. 
Seat width . 0.08 1-0.089 in. 
Valve run-out (max.). . .....0.001 in. 
Valve tappet gup(warm) .... 0.0121n 


Valve receasion from face 


of cylinder head: 
Norma! . .0.047-0.068 in. 
Maximum. ......... 0.120 in. 


To adjust valve tappet gap, crank 
engine to position number one piston at 
TDC of compression stroke. Adjust the 
four valves indicated on the chart shown 
in Fig. 39. Then, turn engine crankshaft 
ene complete revolution to position 
number four piston at TDC of compres- 
sion strake and st the remaining 
four valves indicated on chart. 


VALVE GUIDES AND SPRINGS 
All Models 


29. The inlet and exhaust valve guides 
are interchangeable. Inlet and exhaust 













Compression)| | 1 3) | 1617/18!) 


Numbering sequence of volves which correspond to chert 
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guides should be into 
head until top of guides are 1.154-1.169 
above spring recess in the head. 


Inlet and exhaust valve springs are 
also in Springs 
have a free length of 2.173-2. 181 inches 
and should test 145-160 pounds when 
compressed to a length of 1.346 inches. 
Renew any spring which is rusted, dis- 

colored or does not meet the pressure 
test specifications. 


VALVE TAPPETS 
(Cam Followers) 


shaft as outlined in 
size tappets are not a 


VALVE LEVERS 
(Rocker Arms) 


All Models 


31. Removal of the rocker arms and 
shaft is conventional. To 
remove the er arms from the shaft, 
remove bracket clamp bolts and slide all 
parts from shaft. Outside diameter of 
rocker shaft is 0.8491-0.8501 inch. The 
renewable bushing in rocker arms 
should have an operating clearance of 
0.0009-0.0025 inch on the rocker shaft 
with a maximum allowable clearance of 
0.006 inch. Rocker arm adjusting screws 
are self-locking. If they turn with less 
than 12 ft.-Ibs. torque, renew adjusting 
screw and/or rocker arm. 

Reassemble rocker arms on rocker 
shaft, keeping the following points in 
mind. Thrust washers are used between 
each spring and rocker arms, and 
rings are used between rocker arms and 
brackets except between rear rocker 
arm and rear bracket. To insure the 
lubrication holes in rocker shaft are in 
correct position, align punch mark on 
front end of rocker shaft with slot in 
front mounting bracket as shown in Fig. 
40. End of shaft must also be flush with 
bracket. The rocker shaft clamp bolts on 
brackets should be tightened to a torque 
of 8 ft.-Ibs. Tighten the hold down nuts 
on bracket studs to a torque of 47 ft.-lbs. 


VALVE TIMING 
All Models 


32. To check valve uming, remove 
rocker arm cover and crank engine to 
position number one piston at TDC of 
compression stroke. Adjust number one 
intake valve tappet gap to 0.014 inch. 
Place a 0.004 inch feeler gage between 
valve lever and valve stem of number 
one intake. Slowly rotate crankshaft in 
norma! direction of rotation until valve 
lever becomes tight on feeler gage. At 
this point, number one intake valve will 
start to open and timing pointer should 
be within the range of 23 to 29 degrees 
before top dead center. 


NOTE: One tooth out of time equals ap- 
proximately 11 degrees. 


plastic hammer to loosen the pressure 
rings and spring tightener elements, 
then remove crankshaft pulley 
assembly. On all models, unbolt timing 
gear cover, then pull cover forward off 
the dowels and remove from engine. 
Reassemble by — the disas- 


sembly procedure. When installing the 
crankshaft pulley, slide pulley on crank- 
shaft and align with timing pin. On 
Models 684, 784 and Hydro 8&4, install 
clamping ring, flat washer and three cap 
screws. On Model 884, install first 
spring element, first pressure ring, sec 
ond y pd element, second pressure 
ring, washer and three cap screws. 
Then, on all models, tighten cap screws 
evenly in three steps to a torque of 22 
ft.-Ibs., 44 ft.-Ibs. and finally to 57 ft.-Ibs. 
TIMING GEARS 
All Models 


34. CRANKSHAFT GEAR. Crank- 
shaft gear is a shrink fit on crankshaft. 
To renew the gear, it is recommended 
that the crankshaft be removed from the 
engine. Then, using a chisel and ham- 
mer, split the gear at its timing slot. 

The roll pin for indexing crankshaft 
gear on crankshaft must protrude ap- 


35. CAMSHAFT GEAR. Camshaft 


be probe off in conventional manner, 
using care not to damage the 
tachometer drive slot in end of cam- 
shaft. 


plate and Woodruff key. Heat gear to 
400°F. and install it on camshaft. 


NOTE: When sliding gear on camshaft, 
set thrust plete clearance at 0.004-0.018 
inch. 
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Paragraphs 36-41 


Idler to crankshaft gear: 
New gears........... 0.007-0.015 in. 
Used gears (max.).......... 0.027 in. 
Idler to camshaft gear: 
New gears......... Fn" 0.0085-0.0106 in. 
Used gears (max.)......... 0.0226 in. 
Idler to injection pump drive gear 
New gears.......... 0,0021.0.012 in. 
al parade ag . .0.024 in. 


37. INJECTION PUMP DRIVE 
GEAR. To remove the drive gear, first 


remove timing cover as outlined in 
33. drive shaft nut 
and washer and the three 
screws. Attach puller (IH tool No. FES 
111-2) or t to threaded holes in 
gear and pull gear and hub from shaft. 
When , make certain all 
timing marks are aligned as shown in 
Fig. 41. The pump drive gear is used on 


several different engines and is 
with six timing marks. On 

, D246 and D268 engines, use the 
timing dot next to number 4 on the drive 
gear. Refer to 56 and retime 
a igre tap ten drive shaft nut 
to a torque of 48 ft.-Ibs. and the three 
hub cap screws to a torque of 20 ft.-Ibs. 
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CAMSHAFT AND BEARINGS 
All Models 


38. CAMSHAFT. To remove the cam- 
shaft, first remove timing cover as 
sa then. comers 


outlined in 

rocker arm gp pian ie 
Remove engine side cover and secure 
cam followers ( ) in raised posi- 
tion with clothes or rubber bands. 


Working through openings in camshaft 
gear, remove camshaft thrust plate re- 
taining cap screws. Carefully withdraw 


camshaft 

camshaft end play is 
0.004-0.018 inch. Camshaft bearing 
journal diameter should be 


marks are aligned as shown in Fig. 41. 


39. CAMSHAFT BEARINGS. To re- 
move the camshaft bearings, first re 
move the engine as outlined in 
paragraph 25 and camshaft as in 
paragraph 38. Unbolt and remove clutch 
(gear drive) or drive plate (hydrostatic 
drive), flywheel and engine rear end 

te. Remove expansion plug from be- 
ind camshaft rear bearing and remove 
the bearings. 


NOTE: Cemsheft bushings ere tur. 
nished semifinished for service and must 
be align reamed after installation to an in- 
side diameter of 2.2844-2 2856 inches. 


Install new bearings so that oil holes in 


bearings are in register with oil holes in 
crankcase. Normal Clearance 


of camshaft in bearings is 
0.0009-0.0033 inch. Maximum allowable 
clearance is 0.0045 inch. 


When installing expansion plug at 
rear camshaft bearing a light coat 


cfscalng compound of plug and 


ROD AND PISTON UNITS 


torque of 61 ft.-Ibs. 
PISTONS, SLEEVES AND RINGS 
All Models 

41. Pistons are available as individual 


the wet type sleeves. New pistons have a 
diame clearance in new sleeves of 
0.0039-0.0047 inch when measured be- 
tween piston skirt and sleeve at 90 
degrees to piston pin. 

The wet type cylinder sleeves should 
be renewed when out-of-round or taper 
exceeds 0.0063 inch. Inside diameter of 
new sleeves is 3.875-3.8754 inches on 
D239 engine and 3.937-3.9375 inches on 
ran unl be Femoved by burping 

b 


can usually be ing 
them from the bottorn whi 6 ; of 
wood. 

Sleeves are plateau honed and should 
never be deglazed by honing on re-ring 
jobs. Remove oil varnish glaze with 


a 50/60 mixture of hot water and liquid 
detergent. 
Before installing new sleeves, 
; clean counterbore at top and 
sea) ring groove at bottom. All sleeves 
should enter crankcase bores full depth 
and should be free to rotate by hand 
when tried in bores without rings. 
After making a trial installation without 
sea! rings, remove sleeves and install 
new seal rings dry into grooves in 
crankcase. Coat lower end of sleeve with 
a light film of motor oil and install 
sleeve. 


NOTE: On early production engines, the 
cut-outs in bottom of sleeve are for con- 
necting rod clearance and must be in- 
stalled toward each side of engine. Chisel 
merks ere provided on top edge of 
cylinder sleeve to aid in correct instelle- 
tion. Align chisel marks from front to rear 
of engine. Late production sleeves are 
shorter and have no cut-outs. 


If seal ring is in place and not pinched, 
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very little hand pressure is to 
press the sleeve completely in place. 
Sleeve flange should extend 0.003-0.005 
inch above top surface of cylinder block. 
If sleeve stand-out is excessive, check 
for foreign material under the sleeve 
flange. The cylinder head gasket forms 
the upper cylinder sleeve sea) and ex- 
cessive sleeve stand-out will result in 
coolant leakage. 

Pistons are fitted with two compres- 
sion rings and one oil control ring. The 
oe ee 
full keystone ring and is installed either 
side up. 

The second compression ring is a 
taper face ring and is installed with 
largest outside diameter toward bottom 
of piston. Upper side of ring is marked 
TOP 


The oil control can be installed 
either side up, but certain the coil 
spring expander is completely in its 
groove. 

Additional piston ring information is 
as follows: 


Ring End Gap: 
Compression rings . . . .0.014-0.025 in. 
Oil control ring... . . . .0.010-0.019 in. 
Ring Side Clearance: 
Top compression, 
(ring drop)......... 0.002-0.015 in. 
Second ion .0,0030-0.0042 in. 
Oil control... .... . .0.0014-0,0024 in. 


Since it is not possible to check the 
side clearance of the full —. top 
ren pe ring with a feeler gage, 
check fit of ring as follows: Place new 
ring in its groove in piston and push ring 
into groove as far as possible. Measure 
the distance ring is below ring land. This 
distance sho be 0.002-0.015 inch. 
Refer to Fig. 42 for view showing ring 
fit being checked using [H tools FES 
68-3 and dia! indicator FES 67. 

PISTON PINS 


All Models 
42. The full NMoating t piston 
in the rm] {ase = 


in piston... .. 0,0000-0,0001 in. (tight) 
Maximum ........... 0.0002 in. (loose) 
Piston pin diametral clearance 

in bushing ......... 0.0005-0.00 11 in. 
Maximum ...... enews ree 0.002 in. 


CONNECTING RODS 
AND BEARINGS 


All Models 


glee gem 


balancer and connecting 


When installing new bearing inserts, 
make certain that projections on same 
engage slots in connecting rod and cap. 
fying numbers on rod and cap are in 
register and face toward camshaft side 
of Numbers on rod and cap 

be stamped on same side as the 
flat boss on small end of rod. 

Connecting rod bearings are available 


in standard size as well as undersizes of 
0.010, 0.020 and 0.030 inch. 


Crankpin diameter . . .2.5185-2.5193 in. 
Max. allowable out-of-round . .0.0012 in. 
Diametral clearance . .0.0023-0.0048 in. 


Rod side clearance . 0.006-0.010 in. 
Rod bolt torque... .......... 61 ft-lbs. 
KSHAFT a MAIN 





Paragraphs 42-45 


diameter .......... 3.1484-3.1492 in. 
Max. allowable out-of-round . . .0.002 in. 
Crankshaft end play . . . .0,006-0.009 in. 

clearance 


Necked down bolts have a shank 
diameter of 0.410 inch. Pitch diameter 
bolts have a shank diameter of 0.500 
inch. Tighten main bearing bolts in three 
ad to 30 ft.-lbs., second to 60 
ft.- and third to the final torque 
listed. 

Main bearings are available in stand- 
ard size and undersizes of 0.010, 0.020 
and 0.030 inch. 


CRANKSHAFT SEALS 
All Models 


45. FRONT. To renew the crankshaft 
front oi] seal, first remove hood, drain 
retisig + seascape mmsapeiseaon" 


clutch or hydrostatic drive housing and 
attach hoist to front support. Then, un- 


pulley from end of crankshaft. On Model 
834, remove the three cap screws and 
fat washer, tap crankshaft pulley with a 
plastic hammer to loosen agg eos 
rings and spring tightener elements, 
then remove crankshaft pulley 
assembly. Then, on all models, remove 
the oil seal wear ring from crankshaft, 
then remove and renew oi) seal in con- 


ing pin for wear or other damage and 
renew as necessary. Use a non- 
hardening sealer on timing pin. When in- 
stalling wear ring, timing pin must 
slot in crankshaft gear. Slide 

onto crankshaft, aligning slot in 
pulley with timing pin in wear ring. On 
Models 684, 784 and Hydro 84, install 
clamping ring, flat washer and three cap 
screws. On Model 884, install first 
spring element, first pressure ring, sec- 
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phs 46-49 
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pin hole in housing and tap shaft into 
"% Install roll pins as shown in 


NOTE: Roll pins must be shorter than 
shaft diameter. 


Install roll pins to a depth of 1% inches 
on) cen oe ee ee 
housing and with both weights 
mesh teeth so i 


install oil suction tube assembly. 
Using a dial indicator, check backlash 
between balancer drive t gear (4) 
and balancer drive gear Backlash 
should be 0.010-0.016 inch. 


NOTE: When backlash between weight 
ears (3 and 4) is correct (0.007-0.009 inch) 


relief valve are as follows: 52. To remove the oil pan, place a jack 
under center of 
Valve diameter ........ 825-0827 in. the lower six bolts and loosen the 
Valve clearance in bore . .0.003-0,007 in. two bolts in the front bolster to 
Valve (used): Remove the pan bolts; there are 
s iaekeeenaseda 2.520 in. pan bolts partly hidden between the pan 
Test length ............... 1.858 in, and center section housing. Oil pan can 
eubacevusesdoas 18-20 lbs. now be removed. 
Valve (new) Install off pan with new gasket and 
saveabepenwauies 2.85in. tighten pan bolts toa of 24 ft-lbs. 
Test length ...........-.-0- 1.86in. Fill crankcase to proper with new 


shaft to the ofl filter 
“rose he sexcessive vas. See Fig. 47. The oil cooler relief 
en ut cl Gace, Geek come pret adey eh hedge ped stepade 
against the following specifications: filter nspect oil cooler relief 
~ bata ante narra leghr pe 
Drive shaft Normal cleaning cooler (1) 
(cover nd 0,000-0,002 in. consists of blowing out water tubes with 
Drive shaft 
(in bushings) ........ 0.001-0.0032 in 
Radial clearance a 
(gears to body) ....... 0,007-0.012 in. — 
Idler gear 
(on shaft)........46. 0.001-0.0082 in 
Idler gear 
Sie see esiesie 0.002-0.0038 in 
ou at rated rpm 
cover if removed, must be 


E 
f 





Fig. 45 — Exploded view of off pump used on ali models. 


Paragraphs 54-55 


air and _— 
wih a mabe ening 


"0" Fngs (2) and gual (0) when 


DIESEL 
FUEL SYSTEM 


The diesel fuel system on 0238, 0246 
and 0268 engines are direct injection type 
equipped with a Robert Bosch injection 


equal importance is the avoidance of 
nicks or burrs on any of the working parts. 

Probably the most important preceu- 
tion thal service personnel can impart to 
owners of diesel powered tractors, is to 
urge them to use an approved fuel that is 
absolutely clean and free from foreign 
material. Extra precaution should be 
taken to make certain that no water enters 
the fuel storage tanks. 


FILTERS AND BLEEDING 
All Models 


54. All models except Model 834, are 
equipped with two diesel fuel filters 


ee me 


1. OB canter a 

2 “U're 9 Rete! valve 
1D Manshoad tO. Pitter chert 
‘( wae i). Commerter 

5. Water pee [2 Sea! reg 

4 ih Finer baw 
7G 1 Ganeet 


24 


INTERNATIONAL HARVESTER 


located on right side of engine. The two 
filters are 


located on left side of engine 
on Model 834. To renew filter elements, 
shut off fuel at tank and open vent screw 
(13-Fig. 48) and drain valves (12). 


Allow fuel to drain from filters, unscrew 
acorn nuts (1) at top of filter head, 
remove retaining bolts (10) and sedi- 
ment bowls (8), then discard filter 
elements (6 and 14). 

Instal] new filter elements, using new 
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fitters used on al! models. 
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“O” rings (4, 5 and 7). Clean and install 
sediment bowls and secure with retain- 
ing bolts and acorn nuts, using new seal- 
ing washers (2, 9 and 11). Tighten acorn 
nut to a torque of 6 ft.-Ibs. maximum. 
Close vent screw and drain valves. 

Bleed air from fuel system as follows: 
Open fuel shut-off valve at tank and 
open vent screw (13) above final filter on 
filter head. Allow fuel to run until a sold 
stream with no air bubbles appears, then 
close vent screw. 


NOTE: The life of filter elements 
Gepends on the amount of contamination 
they must remove from the fuel. If engine 
misfires or loss of power is evident, 
change the elements. in any event, filter 
elements must be changed after each 600 
hours of operation. 


INJECTION PUMP 


All models use @ Robert Bosch Mode! 
CR diese! pump which is a distributor type 
and is completely sesied. 

Because of the special equipment need- 
ed, and skill required of servicing person- 
nel, service of injection pumps is general. 
ty beyond the scope of that which should 
be attempted in the average shop. 
Therefore, this section will include only 
timing of pump to engine, removal and in- 
staliation and the linkage adjustments 
which contro! the engine speeds. 

i additions! service is required, the 
pump should be turned over to an inter. 
national Harvester facility which is 
equipped for clese! service, of to some 
other authorized diesel service station. in- 
experienced personne! should NEVER at- 
tempt to service diese! injection pumps. 


All Models 


55. REMOVE AND REINSTALL. 
To remove the injection pump, first 
thoroughly clean the pump, lines and 


side of engine. Shut off fuel and remove 
tuming hole cover (6 


Fig. 49). Turn 
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Paragraphs 62-66 


nect leakage return line and high 
injection line from nozzle and 


ees 


withdraw the injector assembly from 


cylinder head. 
When reinstalling, tighten re 
taining bolt to a torque of 18 


nut (10). 
valve (8) and spacer (7). Invert nozzle 
body (3) and remove spring seat (6), 
spring (5) and shims (4). 

clean all in a suitable 
solvent. 
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ness of shims 

(4). ee rene dices eased 
oe spring (5) is used or to 
if new is installed. 

var not show at orifice 


spray holes for 10 seconds at 2700 psi. 
Maximum allowable leakage through 
return port is 10 drops in one minute at 
2700 psi. 


ETHER STARTING AID 
All Models 
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retainer until container can be removed. 
Install new container in the bail and 
tighten retaining nut while guiding con- 
tainer head into position. Rotate con- 
tainer to be sure it is seated properly in 
injector body, then tighten nut to hold 
container firmly in position. 





: 
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COOLING 
SYSTEM 


RADIATOR 
All Models 


64. To remove the radiator, first drain 
cooling system, then remove hood and 
front side panels. Disconnect radiator 
hoses, oil cooler and power steering 
lines. Remove air scoop. Unbolt fan 
shroud and move it rearward. Unbolt 
and remove radiator and oil cooler as an 


assembly. 
FAN 
All Models 


65. The fan is attached to the water 
pump shaft and one belt drives the fan, 
water pump and alternator. 

To remove the fan, loosen alternator 
brace mounting bolts and remove belt. 
Remove the four cap screws and lift out 
fan and spacer 

To adjust the drive belt, move alter- 
nator away from engine until a pressure 


of 25 pounds, applied midway between 
the water pump and crankshaft pulleys, 
will deflect the belt “-inch. 


WATER PUMP 
All Models 


66. R&R AND OVERHAUL. To 
remove the water pump, first drain cool- 
ing system, then remove hood. Loosen 
alternator mounting bolts and remove 
the drive belt. Unbolt and remove fan 
(1 - Fig. 51), spacer (2) and pulley (3). 
Remove cap screws securing pump body 
(7) to water pump carrier. Then, remove 
pump from tractor. 

Disassemble the pump as follows: 
Remove plastic screw (13), then using a 
Ye x 2 inch NC cap screw for a jack 
screw, force the impeller (12) off rear 
end of shaft. Using two screwdrivers, 
pry sea] assembly (10) out cl pean pr § 
Support hub (4) and preas out : 
Press shaft and bearing assembly (5) out 
front of body Make certain that body is 
supported as close to bearing as possi 
ble. 

When reassembling, press shaft and 
bearing assembly into body using a piece 
of pipe so pressure ts apphed a4 to 
outer race of race 
should be Mush with front end of body. 
Install new “O” ring (9) and seal (10). 
Press only an outer diameter of seal. 
Clean inside of pulley hub (4) and outside 
of shaft with degreasing solvent. Apply 
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a light coat of “Loctite” #601 to both sur- 
faces. Support the shaft assembly and 
press hub on shaft until hub is flush with 
end of shaft. Install face ring (11) in im- 
peller (12), then impeller on shaft 
until there is a clearance of 0.012-0.020 
inch between body and front of impeller 
(opposite fins). Install plastic screw 

Using a new gasket (8) reinstall pump 
by reversing the removal procedure. In- 
stall fan and adjust the belt as outlined 
in paragraph 65 


ELECTRICAL 
SYSTEM 


ALTERNATOR AND 
REGULATOR 


All Models 


67. Lucas No. 15 ACR alternators are 
used on all models. A_ solid state 
regulator is mounted in end of alter- 
nator and is non-adjustable. 


CAUTION: Because certain com- 
ponents of the alternator can be damaged 
by procedures that will not affect a 0.C. 
generator, the following precautions 
MUST be observed. 

a. When installing batteries or connect. 
ing @ booster battery, the negative post of 
battery must be grounded. 

b. Never short across any terminal of 
the alternator. 

c. Do not attempt to polarize the alter- 
nator. 

6. Disconnect all battery ground straps 
before removing of installing any elec- 
trical unit. 

@. Do not operate alternator on an open 
circuit and be sure all leads are property 
connected before starting engine. 


Specification data for the alternator is 


is 


Paragraphs 67-68 
Lacas No. 15ACR 
Field current at 80°F: 
Amperes...... 5 e0ye0 sO 
Volks bee ude wie ese uicere 12.0 
Rated output hot: 
Amperes at rpm 28 at 6000 


68. TESTING AND OVERHAUL. 
The following component testing can be 
accomplished with minimum disassem 
bly. Remove slip ring end cover. Note 
er psa of stator winding connections 

and unsolder connections from rectifier 
Renew brushes if overall length is less 
than 5/16-inct 

Check field winding continuity and 
resistance simultaneously by connecting 
a battery operated ohmmeter as shown 
in Fig. 52. The ohmmeter should read 
4.3 ohms for 15 ACR rotor with pink 
winding or 3.3 ohms for 15 ACR rotor 
with purple winding. 

To check rotor field winding insula- 
tion, connect a 110 volt AC 15 watt test 
lamp as shown in Fig. 53. The lamp 
should not light. 
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Paragraph 69 


Inner stator wi short-circuiting 
is indicated by signs of ing of the in- 
sulation varnish covering. If this is ob- 
vious, renew the stator assembly. To 
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check continuity of the stator windings, 
connect any two of the three stator 
winding leads in series with a 12 volt 
battery and 36 watt test lamp (Fig. 54). 


G — Green 


wamer groundirg 6 Reoler 
brush Sober Sip ring end beacke< 
“Te. S& Suster windey any 


should light. 

Check insulation of stator windings by 
connecting a 110 volt AC 15 watt test 
lamp between lamination and any one of 
the three stator leads (Fig. 55). The 
lamp should not light. 

To test rectifier diodes, connect a 12 
volt battery and 1.5 watt bulb in series 
as shown in Fig. 56. Reverse test con- 
nections. Lamp should light only during 
one half of test. If one diode is un- 
satisfactory, renew rectifier assembly. 

Continue disassembly as follows: 
Scribe a mark across alternator halves 
(7 and 14—Fig. 57). Remove mounting 
bolts and separate alternator. Separate 
stator (8) from slip ring end bracket. 
Remove drive pulley, fan and shaft key 
and separate rotor assembly (11) from 
drive end bracket. Remove snap ring, 
shield and front bearing assembly from 
drive end bracket. Unsolder field wind- 
ing connections and remove slip ring (9). 
Press off rear bearing. 

To reassemble, reverse disassembly 
procedure. Use only “M” grade 45-55 
resin-core solder to attach wires to diode 
pins (Fig. 58). Tighten alternator 
through bolts to a torque of 55 in.-Ibs. 


STARTING MOTORS 
All Models 


69. Dekeo-Remy, Bosch and Lucas 
starting motors are used and specifica- 
tion data follows: 


Wiring Color Code: 


Y — Yellow 


% Nip reg 2 Woodrwl key 

Pr tearing 3 Bearing ke 

1h. Rete amt held 4 Drie and beacket 
wrrteg Pan & pulley 
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remove starter and crankcase breather. 
Identify and disconnect steering lines 
and oil cooler lines and plug openings to 
prevent dirt from entering system. At- 
a or 
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Deleo-Remy Starter 1113690 
VOUS) sicisisieccecceccossesecces 12.0 
No-load test 
NOMM oes 0000000dseccewcae ses 9.0 
Amperes(min.) ..............75.0° 
Amperes(max.)............. 105.0" 
Rom eas puta eCoeeaeseeewas a 
(TMAX.) 2. eee cece ee eeees 
"Includes solenoid 
Lucas Starter M-50 
ORB ccccesdcuscscstwsesessees 12.0 
No-load test: 
WOMB Siisisvicvecwusetocsceunscs 12.0 
Amperes (max.)............. 115.0° 
Rpm(min.) ...........0ceeees 5500 
Rpm (max,) ........0cceceeeee 8000 
"Includes solenoid 
Bosch Starter 4 PS 
WORD 605 04be6 00s tsecvsesi sores 12.0 
No-load test: 
WORE ccipacccevesicesecsacsss 12.0 
Amperes(min.) .........6.065 60.0° 
Amperes (max.) . 2.0.60 606066. 90.0" 
Rpm(min.) .. 2.6.6.6 c cece eee 4800 
Rpm (max.) ... 2.5.66 cece eeeee 6800 
*Includes solenoid 


70. Gear drive Models 684, 784 and 
wh ad sag us with an eleven inch 
single plate dry dise engine clutch. 
Clutch wear is compensated for by ad- 
justing clutch linkage. 

ADJUSTMENT 
Models 684-784-884 


71. To adjust the engine clutch 


j t(H 

ac yet a nut (D), remove pin (F)  °':5— View showing the edjusting points of the engine clutch ntage on Modets 604, 704 ond 604 
and adjust clevis (E) on clutch rod (C) Pedal tree travel Cac _ Crt 5 Ag 

until pedal free travel (A) measures 1% ‘Pods teghe i F. Gers pn a Sten 


Paragraphs 73-75 


TORQUE 
AMPLIFIER 
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TROUBLESHOOTING 
Models 684-784-884 


74. If there is no drive or on “i 
direct drive position, make the fobowing 


Disconnect ofl cooler return line at 
right front side of clutch housing as 
shown in Fig. 61. Connect inlet line of 
FES 51D Rater or equivalent, to 
line (1) from oil cooler. Plug remaining 


flow and pressure. 

If flow and are correct, 
remove the Filo- and reconnect oil 
cooler return line. Remove plug 


76. 

If pressure is not within the 235-270 
psi range, remove the regulator valve 
from rear of valve body. A service 

consisting of a new plug 
(23— Fig. 62), spring (20) and shims (21) 
is available. Add or remove shims as 


leak or other damage. 

If there is no drive in TA drive, 
remove and overhaul the TA unit as out- 
lined in paragraph 76. Failure in TA 
drive will be mechanical. 

TA PUMP 
Models 684-784-884 

75. REMOVE AND REINSTALL. 

To remove the torque amplifier pump. 


first drain the fluid from the trans- 
mission system. Remove the retaining 


cap screws and lower pump assembly 
from tractor. Hydraulic nies (6 and 
dy Fas y be removed with the 
pump. ve the hydraulic tubes, then 
unbolt and remove pump from valve 
body. Lift off pump plate (15) and 
discard gaskets (14 and 16). Remove 
plug (23), shims (21), spring. (20) and 
regulator valve. Remove nut and lock- 
washer from pump shaft, then remove 
gear (8) and key (7). 

Clean all parts and renew as 
necessary. Purnp (12) is serviced only as 
an assembly. Reassemble and reinstall 

procedures. Use al] new “O” 

rings and gaskets. Fill transmission 

ystem with IH “Hy-Tran” fluid, then 

peers and adjust TA regulator pressure 
as outlined in paragraph 74. 





Fig. €2—Exploded view of torque amplifier 

pump eed component parts. Regulator vaire in 

valve body (17) is serviced only with the velve 

body. TA pump (12) Is serviced only as an 

assemdly. 
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TA UNIT 
Models 684-784-884 


76. R&R AND OVERHAUL. To re 
nove the torque amplifier unit, firs 
detach (split) tractor between engine 
and clutch housing as follows: Discon- 
nect battery cables and remove hood and 
rear side panels. Disconnect the 
tachometer cable and electrical wiring 
from engine and lay the cable and wiring 
harness rearward, Shut off fuel and 
disconnect fuel lines. Disconnect fuel 
shut-off cable at injection pump and 
throttle rod at right rear of engine. Un- 
bolt and remove starter and crankcase 
weather. Identify and disconnect steer- 
ng lines and oil cooler lines and plug 
mpenings to prevent dirt from entering 
ystem. Attach a hoist or split stand to 
ingine and support clutch housing with 
\ rolling floor jack. Unbolt engine from 
dutch housing and roll rear section of 








' Fig. €4—Froat view of clutch housing with 
releese Dearing, fort and shaft removed. 
2 Ingest shaft tearing 


«Po at stat 


tractor from engine. 

Drain the fluid from transmission 
system and remove the TA 
assembly as outlined in 75. 
Disconnect clutch linkage rod from 
release shaft. Remove clutch release 
sleeve with release bearing. Drive out 


Paragraph 76 


drive shaft (single speed). Remove lowe 

: on rear of main frame 
and move 1000 rpm shaft or lower pto 
drive shaft rearward. Remove pto clutch 
assembly (4). Remove snap ring from 
behind gear (6), then remove the gear, 

Refer to Fig. 64 and unbolt and 
remove pto bearing retainer cap (1). 
Remove snap ring from end of pto 
driven shaft, then bump shaft rearward 
out of bearing and pto driven gear. 
Remove driven gear through bottom 
opening in housing. Remove snap ring 
from front end of TA and speed trans- 
mission countershaft and slide TA pump 
drive gear and TA driven gear from 
countershaft. 

Remove three cap screws (2) attaching 
input shaft bearing housing (3) to clutch 
housing. Then, withdraw input shafts, 
bearing housing and torque amplifier 
assembly. Remove bearing housing, pto 
a shaft and bearing from front end 
of TA — (clutch) shaft. Remove snap 

ing (1 ~- Fig. 65) from shaft (2) and slide 
clutch assembly (3) from shaft and bear- 
ing cage assembly. Refer to Fig. 66 and 
press inward on direct drive side back 





Fig. 66 — On direct drive side of TA clutch, press 
lawerd on back plate (1) and remove snap ring 
@ 
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Paragraph 76 Cont. 


plate (1), then remove snap ring (2). Lift 
out back plate (4— Fig. 67), three clutch 
dises (2), two separator plates (3) and 
rigs back plate (1). Press inward on 
A side pressure plate (1—Fig. 68) and 
remove snap ring (2). Then, lift out back 
plate (1—Fig. 69), two clutch dises (2), 
tor plate (3) and inner back plate 

(4). Loosen the three bolts (5) evenly un- 
til tension is removed from the Belleville 
washers, then remove the bolts. 
Separate pressure plate (1 — Fig. 70) and 
Belleville washers (2) from shallow side 
of clutch cup and the direct drive piston 
(3) from deep side of clutch cup. Clean 
and inspect all parts and renew any 
showing excessive wear or other 


Reassemble clutch as follows: Pre- 
soak new clutch dises in IH “Hy-Tran” 
fluid for at least three minutes before in- 
stallation. Install new inner and outer 





(1) and remove snap ring (2). 
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sea) rings (6 and 7 — Fig. 70) in grooves 
of direct drive piston (3). Using new 
bolts, install pressure plate (1) and 
Belleville washers (2). (Outer diameter 
of Belleville washers must contact 
pressure plate.) Then, on deep side of 
chutch cup, install support washers (4), 
piston assembly (3) and new nuts (5). 
Tighten bolts evenly to a torque of 5 to 6 
ft.-Ibs. and stake the nuts to the bolts in 
two places. Install inner back plate 
(4—Fig. 69), clutch disc (2), separator 
plate (3), second clutch dise (2) and outer 
back plate (1). Press inward on pressure 
plate to compress Belleville washers and 
instal! the snap ring (Fig. 68). On direct 
drive side, install piston hack plate 
(1 - Fig. 67), chitch disc (2), separator 
plate (3), second clutch dise (2), 
separator plate (3), third clutch disc (2) 
and outer back plate (4). Press inward 
on back plate (1-Fig. 66) and instal! 


Fig. 67 — View showing com- 


snap ring (2). Using the FES 64-7 relief 
valve test kit as shown in Fig. 71, check 
the clutch piston inner and outer seal 
rings for leakage. Work the hand pump 
to obtain a pressure reading of 240-270 
psi. Pressure should hold steady if seals 
are good. Release the pressure and 
remove the test kit. Wrap clutch 
assembly in clean paper and lay aside for 
later installation. 

Remove selector spoo! (22- Fig. 72) 
from housing (23). Remove key (31) and 
carefully remove TA drive gear (32) and 

clutch (33). Remove retaining ring 
(28), then withdraw shaft and bearing 
from housing. Remove sea) rings (25) 
and snap ring (26), then press shaft from 
bearing (27) and remove thrust washer 
(29). Remove oil seals from TA housing 
(23). Clean and inspect all parts and 
renew any showing excessive wear or 
other damage. 

To reassemble, place thrust washer 
(29) on shaft (30), then press bearing (27) 
on shaft and install snap ring (26). Fill 
seal ring grooves on shaft with 
petroleum jelly and carefully install sea) 
rings (25). Make certain ends of sea) 
rings are correctly locked and that rings 
and shaft are concentric. Install new TA 
input (clutch) shaft oil seal (1 - Fig. 73) in 
TA housing with lip of sea) towards rear 
until seal is 0.030 inch below seal bore. 
Install new pto input shaft seal (2) with 
lip towards front until seal is Mush with 
front of seal bore in housing. Install 
shaft and bearing assembly in housing 
(23-Fig. 72), being careful not to 
damage sea) rings and oil seals. Install 
retaining ring (28). Carefully install TA 
drive gear, sprag clutch and oil seal (82, 
33 and 34). Check operation of sprag 
clutch. TA drive gear should turn free 
on shaft when gear is rotated in clock- 
wise direction (viewed from splined end 
of shaft) and should lock-up to shaft 
when gear is rotated counter-clock wise. 
Clean and degrease shaft, keyway and 
clutch cup bore and apply “Loctite” to 





Fig. T1—View showing 'W retiel velve test kn 
FES 64-7 being used fo check piston inner end 
ovter seals for jeahage. Refer to text. 
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each item. Install key (31), then install 
clutch assembly and secure with snap 
ring (7). Insert selector spoo! (22) with 
collar (21) and retaining mng (20). Install 
the TA assembly into clutch housing. In 
stal) pto input shaft and bearing. Renew 
“0” ring and oil seal in the input shaft 
bearing housing, then install the bearing 
housing. Apply “Loctite” sealant to the 
cap screw threads and tighten cap 
screws securely. Install TA driven gear 
(42) and pump gear (43) on countershaft 
(40) and secure with snap ring (44). Posi- 
tion pto driven gear in bottom of clutch 
housing and move shaft forward 
through gear and front bearing. Install 
snap ring on front of shaft and using a 
new gasket, instal) the cover. Use “Loc 
tite” on cap screw threads and tighten 
securely. Use new gasket and reinstall 
speed transmission top cover. Install TA 
pump assembly as in paragraph 75. 
Refer to Fig. 63, instal! year (6) on rear 
of pto driven shaft and secure with snap 
ring. Install pto clutch assembly (4) and 
install 1000 rpm output shaft (dual speed 
pto) or lower pto drive shaft (single 
speed pto) Install pto lower bearing 
flange on rear of main frame. Drive roll 
pin (1) into pto clutch cup gear hub and 


shaft (2). Use new gasket and install side 
pto clutch cover. Install clutch release 
bearing. sleeve and ‘ork, insert clutch 
release shaft and secure with roll pins 
Unbolt and remove clutch from flywhee! 
and place clutch assembly over input 
shafts. Roll tractor together. Clutch can 





Fig. 73 —instell TA input (clutch) sheft of seat (1) 
with lip towerds rear end pto input sheft sea! (2) 
with lip towerds ‘ront of TA howsing. 





Fig. 72— Exploded view of torque amplifier assembly used on some Model 684, 764 and 884 tractors. 
lems (1 throwgh 4) are loceted in speed transmission. 
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Paragraphs 77-78 


be bolted to flywhee! after tractor is re- 


working at 
Pouce clutch ecsing bo balan’ of 
reassembly is the reverse of disassembly 


procedure. Fill transmission system 
with IH “Hy-Tran” fluid. 


SPEED 
TRANSMISSION 


The synchromesh transmission 
used on Models 684, 784 and 884 is 
located In the clutch housing. On models 
equipped with torque emplifier, speed 
transmission is directly behind the TA. 
The speed transmission has been de 
signed with synchronizers and therefore 
cen be shifted with the tractor in motion 
by disengaging the clutch and applying « 
steady end continuous pressure to the 
speed lever until the shift is complete. 
There is no neutral position in the speed 


. 
i 
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LINKAGE ADJUSTMENT 
Models 684-784-884 


77. Place the speed transmission in 


trol lever in first gear on 
just control red ends (K and L) to retain 
this setting. 


R&R AND OVERHAUL 
Models 684-784-884 


78. Removal of the speed transmission 
requires the removal of the complete 
clutch housing from the tractor. 


NOTE: Most of the following R&R and 
OVERHAUL procedures for the standard 
speed transmission tractors (without TA), 
will also apply to tractors equipped with 
torque amplifier and any differences in 
procedures will be noted. 


To remove the clutch housing, discon- 
nect battery cables and remove and 
rear side panels. Disconnect the 
tachometer cable and electrical wiring 
from engine and lay the cable and winng 
harness rearward. Shut off fuel and 
disconnect fuel lines. Disconnect fuel 
shut-off cable at injection pump and 
throttle rod at right rear of engine. Un- 
bolt and remove starter. Drain the 
transmission and differential. Remove 
nght and left step plates, tunnel cover 
and differential lock pedal return spring. 
On top of speed transmission, discon- 
nect the fuel line at coupler, power 
steering lines, lube line, TA linkage, if so 
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equipped and speed transmission shift 
linkage. Disconnect return hose at rear 
of brake master cylinders and the brake 
and clutch return springs. Unbolt and 
remove steering and battery mount 
assembly. Disconnect right and left 
brake lines to master cylinders. Support 
front and rear sections of tractor. Un- 
bolt engine from clutch housing. Move 
engine section away from clutch hous- 
ing, then attach hoist to clutch housing 
Unbolt and remove bottom covers from 
clutch housing and on TA equipped 
models, remove TA pump as outlined in 
ph 75. Then, on al] models, un- 
lt and remove pto bearing retainer 
cap (1 —Pig. 74) and the snap ring from 
end of shaft. Using a brass drift, tap the 
pto shaft out of bearing as you remove 
the clutch housing. Also work the pto 
driven gear off the pto shaft, working 
through the opening in bottom of clutch 
housing. On models equipped with 
torque amplifier, refer to Fig. 72 and re- 
move snap ring (44), TA pump drive 
gear (43), TA driven gear (42) and snap 
ring (41) from front end of speed trans- 
mission countershaft (40). 
To disassemble the speed transmis- 
sion, disconnect clutch linkage rod from 
release shaft. Remove clutch release 


sleeve with release bearing. Tap out roll 
pins (3-— Fig. 74) and remove shaft (4). 








Fig. 75 — View of the pto drive shaft and bearing 
assemdly. 
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Unbokt and remove the release sieeve 
carrier (2). Remove pto drive shaft and 
bearing assembly (Fig. 75). Unbolt and 
remove transmission top cover and shift 
cam assembly. There are two shift cam 
rollers on top of shift rail. Take care not 
to lose the rollers. On models equipped 
with torque lifier, withdraw TA unit 
(Fig. 65). On all models without torque 
amplifier, remove the pto and clutch 
shaft bearing housing (Fig. 81). Drive 
roll pin from rear shift fork making sure 
the pin clears the synchronizer, remove 
the other roll pin and remove shift rail at 
the rear. Remove snap ring (1 —Fig. 76) 
between second and fourth gears, unbolt 
rear bearing cage and slide main shaft 
out the rear. This will allow removal of 
the thrust washers, second gear, syn- 
chronizer and first gear. On models 
equipped with torque amplifier, remove 
snap ring (6—Fig. 72) and clutch disc 
carrier (5) from front end of gear (2), 
then remove gear (2) with bearing (4) 
and synchronizer. On models without 
torque amplifier, remove the other 
gears, synchronizer and clutch shaft 
Refer to Fig. 77 for location of gears and 
synchronizers on the main shaft. 





Fig. 77— Partially exploded 
view showing the gears and 
syachronizers in correct 
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A speed shift hub (4— Fig. 78) is used 
between first and second gears and be- 
tween third and fourth gears in the syn- 
chronizers. Cups (2) and synchronizer (3) 
are available only as an assembly 

If it is necessary to renew the ball 
bearing (5-Fig. 79) on main shaft, 
remove the two seal rings (2), then wrap 
shim stock around the shaft at the seal 
ring grooves before removing snap ring 
(4) to protect the ring grooves. Be sure 
lube holes (1 and 3) are clean. 

Remove the internal snap ring from 
rear of countershaft and snap ring 
(6-Fig. 80) from front of countershaft. 
Using a brass drift, tap the countershaft 
rearward and remove the gears and 
shaft. See Fig. 72 for long countershaft 
(40) used on TA equipped models 





Fig. 78 — Exploded view of the syachronize: used 
in the speed transmission. Noms 2 and 3 are 
evalladie only 08 an assembly. 
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Fig. 79— View of main shalt showing lube holes 
aed seel rings. 
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Paragraph 79 


is ti parts of the speed and 82 for installation dimensions and shaft, first remove the pio clutch cover 
= atime) and parts information. Use new “O” rings and a U a 
--newed as necessary. to 81 seals assembly. bar, lorward on pump 
a ai ee tvrdng te de gear while installing the bearing and 
keeping the follow- snap ring. 















Fig. 81—On models not equipped with torque 
amp/itier, install of! seals in pto and clutch sheft 


bearing cage as shown. 





LUBRICATION PUMP 


ing main shaft that a thrust washer is in 

stalled on each side of snap ring. Leave 79. The lube pump is # 4.5 gpm capacity 
the lower front pto bearing out of the pump, and Is located in the front of the 
case until after the clutch ing is rear section with the range transmission. 
bolted to rear frame. When i i The lube pump is driven by the pto and 
a position the hydraulic pump drive gear assembly. The 
cam pump lubricates the main drive bevel 


gears and maintains proper fluid level in 
rear frame and speed transmission as re- 
quired. Due to internal piping, pump flow 
cannot be checked. 











ri 

| 

Fig. 64— View showing the adjusting points for the speed and range transmission shift linkage on 
Models 684, 784 and 684. 


= Hh th- 


Fig. 62—instell countersheft needle bearing (2) 
and pto Dell bearing (1) as shown. 
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Paragraphs 80-84 


Models 684-784-684 


80. REMOVE AND REINSTALL. 
To remove the lube drain “Hy- 
Tran” fluid from compartments 
Then, remove the multiple control valve 
(MCV) and hydraulic pump assembly. 
With MCV removed, snap 
ring (1 — Fig. 85) and slide gear (2) to the 
rear. Remove the one cap screw that 
holds the screen assembly (5) to the 
pump. Remove the tube nut on line 
(1—Pig. 86). Unbolt and remove pto 
clutch cover from right side of rear 
frame. Remove cop dig (4), gear (3) 
and set screws (5) that secure pump in 
position. Pull pressure tube (1) towards 
the MCV side enough to remove the 
pump. 

Pump parts are not serviced separate 
Bs renew complete pump if necessary. 

' by reversing the removal pro- 
cedure. 


RANGE 
TRANSMISSION 


81. The range transmission is located in 
the front portion of the tractor rear frame. 
On Models 684, 764 and 684, the range 
transmission is equipped with Hi (direct 
drive), Lo (underdrive), neutral and reverse. 
On Model Hydro 64, the range trans 
mission is equipped only with Hi, Lo and 
neutral as reverse is provided for in the 
hydrostatic transmission. The band and 
drum type transmission parking brake is 
located in the range transmission on all 
models. 

To remove the range transmission 
gears and shalts, the tractor rear main 
frame must be separated from the clutch 
or hydrostatic drive housing and the dif- 
ferential assembly removed. 





Fig. 65 — View of the lube pump on Models 684, 
784 and 684 with the MCV removed. 
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LINKAGE ADJUSTMENT 
Models 684-784-884 


8&2. With range lever in neutral on the 
quadrant and shift arms (A and B - Fig. 
84) in neutral, adjust clevises (C and 
so that slots in levers (E and F) are in 

t with stat lever slot (G). 
With the range lever in neutral, ad- 
just clevis (H) tw provide 1/16-inch 
clearance between latch (I) and lever (G). 


Model Hydro 84 


83. With range transmission in 
neutral, loosen jam nut and adjust clevis 
on shift rod until amie ye 

on 
shift quadrant. Check to make certain 
that range transmission will shift fully 
into Hi and Lo drive positions before 
shift lever contacts end of slot in 
quadrant. 


R&R AND OVERHAUL 
All Models 


84. Before separating the rear frame 
from the clutch or hydrostatic drive 
housing, remove the seat, fenders and 
fuel tank assembly as follows: 

Remove the seat, left and right side 
vertical covers and the tunnel cover. 
Disconnect wiring harness on right and 
left sides, fuel lines, and the park brake 
assembly from the left fender. Discon- 
nect variable valve flow control line and 
remove control lever knobs. Remove 
platform and fender mounting bolts 
from axle housings and lift housing 
Remove fenders, fuel tank and platform 
as a unit. Remove foot platforms. 
Disconnect speedometer drive cable, if 
s© equipped. 

Disconnect all necessary hydraulic 
lines, brake lines and wiring harness to 
rear frame. On Models 684, 784 and 834, 
disconnect speed transmission shift rod. 


ee! 


Fig. 86—Lube pump removed trom Model 644, 
784 of 884. Internal parts are mot serviceedie. 
+. Soap ring 
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On all models, disconnect pto control 
valve linkage and range transmission 
linkage. Drain “Hy-Tran” ofl from 
tranemesion and rear frame. Unbolt 
and remove hydraulic lift assembly. At- 
tach split stand to hydrostatic drive or 
clutch housing and support rear frame 
with a floor jack. Remove rear wheels, 
then unbolt and remove rear axle 
assemblies. Remove pto clutch cover on 
right side of rear frame. Refer to Fig. 87 
and drive roll pin from rear of clutch 
assembly and lower pto drive shaft. 
Remove the bearing cap on rear of trac- 
tor and move lower pto drive shaft (2) 
rearward out of pto clutch assembly. 
Remove cluteh (4) and snap ring from 
rear of gear (6), then remove gear. 

rear frame from hydrostatic 
drive or clutch housing. Remove the 
final drive planetary shafts and note 
that right shaft is longer than left shaft. 
Remove brake dise, then install screws 
in tapped holes of brake piston (3-Fig. 
88) and pry equally around edge with a 
screwdriver to remove the piston. 
Remove the differential lock shaft and 
fork. 


NOTE: Shims located between arm and 
housing allow for proper disengagement. 


Attach hoist to the differential, re- 
move bolts (2— Fig. 88) and install jack 
screws in tapped holes (4). Remove bear- 
ing retainers, keeping the shims with 
the retainer for reassembly. Lift the dif. 
ferential from rear frame. 

Disassemble the range transmission 
as follows: Refer to Fig. 89 and discon- 
nect brake linkage at (2), remove pin us- 
ing an open end wrench (4) to support 





Fig. 67—View of pto clutch. pump drive gear, 
lower drive shalt aad lube pump geer oa 
Models 644, 784 and 884. Lube pump is not used 
on Model Hydro 64. 
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brake band when driving pin (5) out, 
then remove band. Rémove shifter shaft 
roll pin (1), then remove shaft and 
shifter forks being careful not to lose 
poppet balls and springs. Models 684, 
784 and 834 are equipped with two 
shifter forks and Model Hydro 84 has 
one shifter fork 

On Mode! Hydro 84, remove retaining 
cap screw and withdraw speedometer 
irive assembly (Fig. 90) from right side 
of rear frame. Unseat snap ring 


12-Fig. 91) from its groove in front of 
speedometer drive gear (11). 


Move 





Fig. 68 — View showing screw holes for removing 
the brake piston and ject screw holes for remorw 
ing carrier. Reter to text. 
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Fig. 89— View showing procedure for removing 
perking Ovake Dead. Reter to tert 
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speedometer drive gear forward on 
bevel pinion shaft and remove the steel 
ball (10) from under the gear. Remove 
snap ring (9) from its groove in front of 


Fig. 90— Exploded view of speedometer drive 

assembly used on Model Hydro 84 items (4 

through 11) are removed from right side of reer 
frame 
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Paragraph 84 Cont. 


park brake drum (8) and using a wooden 
block, drive brake drum forward and 
remove the Woodruff key (7). 

On Models 684, 784 and 884, remove 
snap ring (1-Fig. 92) from its groove 
and using a hardwood block drive brake 
drum (2) forward off the splines on beve! 
pinion shaft 

On all models, unboht bevel pinion 
shaft bearing cage and remove gears 
and park brake drum as shaft and bear 
ing cage assembly is withdrawn. Keep 
shims with bearing cage. Remove the 
countershaft front bearing retainer ring 
and unseat the snap ring to the rear of 
low drive gear. Drive the countershaft 
forward and remove the gears and 
spacer. On Models 684, 784 and 884, 
drive out roll pin (2-Fig. 93) and 
remove reverse idler shaft and gear (1). 

Clean and inspect all parts and renew 
any showing excessive wear or other 
damage. When renewing the bevel pin 
ion shaft bearings, refer to Figs. 94 and 
95 

On Mode! Hydro 84, press both bear- 
ing cups (3— Fig. 94) into bearing cage 
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(4) until they bottom. Press rear bearing 
cone (5) on pinion shaft, with largest 
diameter toward gear, until it bottoms. 
Place bearing cage over pinion shaft 
with flange toward gear. Press front 











Fig. 95 — View showing bearings on bevel pinioe 
sheft esed on Models 644, 764 and 884. 
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bearing cone (2) on pinion shaft and as 
bearing enters the cage, rotate cage to 
insure alignment of parts. Install snap 
ring (1). Support flange end of cage, tap 
on front end of shaft to seat front bear 
ing cone against the snap ring. Shaft 
must rotate freely with 0.001-0.009 inch 
end play. 

On Models 684, 784 and 834, bearing 
cups are a part of the cage (3— Fig. 95) 
and pinion bearings should be set to a 
preload of 10 to 20 in.-lbs. of rolling 
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torque. Press rear bearing cone (2) 
against shoulder on main shaft. Position 
cage (3) on shaft and rear bearing. Press 
front bearing (4) on shaft until bearing 
enters the cage. Lubricate bearings with 
“Hy-Tran” oil. Wrap a cord around O.D. 
of cage and attach a spring scale to end 
of cord. Press bearing (4) into cage until 
a pull of 4.5-9.0 pounds on spring scale is 
required to keep cage rotating. Install 
thrust washer (5). Select a snap ring (6) 
that will fit into the groove without 
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allowing a 0.002 inch feeler gage to also 
go into the groove. Install the snap ring 
Snap rings are available from 0.066 to 
0.093 inch thickness in increments of 
0,003 inch. 

Using Fig. 9) or 97 as a guide, install 
countershaft and gears. On Models 684, 
784 and 884, install reverse idler gear, 
thrust washers, bearings and shaft. 
Then, on all models, with bevel pinion 
shaft bearings installed adjust pinion 
position as follows: Install pinion shaft 
and bearing assembly without shims, 
brake drum or gears and tighten retain- 
ing bolts securely. Note the number 
etched on the pinion end of shaft. Install 
pinion gage bar tool IH No. FES 143-2 
(3-Fig. 98). Using a telescoping gage 
(2), measure the distance between gage 
bar and pinion (1). The number etched 
on end of bevel pinion minus 2.500 inch- 
es is the specified distance at which the 
pinion should be set. The difference be- 
tween the specified distance and the 
measured distance between gage bar 
and pinion is the correct amount of shim 
thickness to be installed. Shims are 
available in thicknesses of 0.004 and 
0.007 inch 

After determining the number of 
shims needed, remove pinion shaft and 
install shims. On Model Hydro 84, 
reinstall pinion assembly with shims, 
Woodruff key (7—Fig. 91), park brake 
drum (8), snap ring (9), stee! ball (10), 
speedometer drive gear (11), snap ring 
(12) and Hi-Lo sliding gear (13). Tighten 
bearing cage bolts securely. Install 
speedometer drive assembly. On Models 
6§4, 784 and &84, reinstall pinion 
assembly with shims, park brake drum 
(4—Fig. 97), snap ring (3), Lo and 
reverse sliding gear (2) and Hi speed 
shift collar (1). Tighten bolts through 
bearing cage retainers (11) securely. On 
all models, install shifter forks and 





shaft, then install brake band. Reinstall 
differential assembly in rear frame and 
check carrier bearing preload as out- 
lined in paragraph 110 and backlash as 
in paragraph 113. 

Complete reassembly of tractor by 
reversing the disassembly procedure 
Bleed the brakes as outlined in para- 
graph 121 and adjust park brake as 
follows: Loosen jam nut and turn ad 
justing nut on linkage until park brake is 
fully applied when lever is pulled up 1 to 
3 teeth on ratchet. Tighten jam nut 


HYDROSTATIC 
DRIVE 


Model Hydro 84 Is equipped with « 
hydrostatic drive which consists of « 
variable volume reversible swashpiste 
axial piston pump, @ variable displace. 
ment axial piston motor, a charge pump, e 
center section which houses the shuttle 
valve, relle! valves and check valves, two 
servo cylinders, external control valves 
and contro! linkage. The pump input shaft 
is driven by « flex plate which is bolted to 
the engine flywheel. The motor output 
shaft drives @ two-speed range transmis- 
sion (paragraph 81) located in the rear 
frame. 


TROUBLESHOOTING 
Model Hydro 84 


85. Some of the troubles and their 
possible causes which may occur during 
operation of the hydrostatic drive are as 
follows: 

1. Tractor will propel itself in either 
direction but drive pressure is low and 
system is noisy. Fluid in charge circuit is 
aerated and fluid in auxiliary is clear. 

a. Faulty charge pump seal ring. 


Paragraph 85 


b. Leak in charging circuit. 

2. Tractor will prope! itself in either 
direction but drive pressure is low and 
other hydraulic components (steering, 
hitch or auxiliary) are erratic or noisy. 

a. Low oil level. 

b. Suction line leakage. 

¢. Plugged filters and by-pass 

screens. 

3. Tractor will not propel itself in 
either forward or reverse 

a. Flex plate failure. 

b. High pressure relief valve stuck 


open. 
c. Faulty charge pump. 
d. Foot-N-Inch valve stuck open. 
¢. Manual linkage to servo cam or 
drive control valve disconnected. 
f. Leak in high pressure circuit or 
servo circuit. 

4. Tractor will pull full load in one 
dissent oil ob anwar Gente 
direction 

a. Seed shuttle valve in center sec- 


b. Leak in lop portion of center se 


c Check valve leaking. 

d. Faulty drive control valve or 

linkage. 

5. Tractor will move in reverse when 
Speed-Ratio lever is moved from neutral 
to forward position. 

a. Plugged pump servo fixed orifice. 

b. Excessive leakage at p servo 

variable orifice or at “O” ring under 
orifice adjusting block. 

6. Tractor will propel itself but lacks 
pulling ability. 

a. Misadjusted or faulty Foot-N-Inch 
valve. 

b. Leak in system check valves in 
center section 
c. Excessive leakage or failure at 

valve plates or rotating compo- 

nents of drive pump or motor. 
. Faulty drive control valve or link- 


= 


age. 

Tractor slow to change direction. 
Oi! extremely cold. 

Low servo pressure. 

Shuttle valve binding or sticking in 
center section. 

Restriction or leaks in suction cir- 


cuit. 
e. Partially plugged pump servo fixed 
orifice. 


acre-~ «2 


a. 


f. Leak at “O” ring under pump vari- 
8. Tractor will not reach transport 
— but will move approximately 


“a Motor servo variable orifice 
plugged (motor swashplate stays at 
18°). 

9. Tractor reaches maximum speed 
when control lever is moved ‘2 to % of 
its travel and no change in speed occurs 
during the remaining lever travel. 
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a. Motor servo fixed orifice plugged. 
b. Excessive leakage at motor vari- 
able orifice seal. 
10. Tractor will not maintain preset 
speed with varying load. 
a. Low servo regulator pressure. 
b. Leaking piston seals in pump ser- 


vo. 
11, Tractor erratic in speed, will not 
creep but will suddenly accelerate for- 
ward. 
a, Shuttle valve snap ring broken. 
b. Check valve or relief valve sticking 
in center section. 


ADJUSTMENTS 
Model Hydro 84 


86. DRIVE CONTROL VALVE. To 
adjust the drive control valve, first 
remove the tunnel cover. Then, loosen 
jam nut (N-Fig. 99) at each end of 
linkage rod (R) and adjust rod as re 
quired. (S) must move a minimum 
of % inward and outward from 
center position when the Speed-Ratio 
lever is moved vertically in the zero- 
forward and zero-reverse position. The 
%einch movement in each direction is 
necessary to allow the check balls in con- 
trol valve to seat so that drive pressure 
can build. Tighten jam nuts securely. In- 
stall tunnel cover. 


87. NEUTRAL ADJUSTMENT. 
Raise rear wheels off the ground and 
support with safety stands. Remove the 
tunnel cover and di the control 
cam operating rod from the cam lever 
(2—Fig. 100). Unbolt and remove the 
cover directly ahead of the cam lever. 
Start engine and operate at low idle rpm 
and shift range transmission shift lever 
to Lo position. When transmission oil 
reaches the level of the variable orifice 
adjusting block on pump servo, place pto 
shift lever in the initial engagement 
position. This will allow return oil from 
the pto circuit to spill into range 





Fig. 99— Drive contro! valve on Model Mydro 64. 
Reter to text for adjustment procedure. 
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transmission and maintain a constant 
level in the hydrostatic drive compart- 
ment. Turn cam operating lever slowly 
and observe the movement of the pump 
servo, through the hole in the top cover. 
Leave the cam in the position where the 
pump servo does not change in length 
relative to cam lever movement. The 
movement measured at end of cam lever 
should be ¥s to ‘4-inch. The pin through 
the cam lever should be approximately 
in line with center line of tractor. 

Move the S-R lever vertically to zero- 
forward and zero-reverse positions. If 
the pump swashplate is vertical, the 
wheels will have no tendency to turn in 
either direction. If the. wheels tend to 
creep in either direction, pump swash 
plate is tilted. If so, stop the engine and 
loosen the two clamp bolts on the ad- 
justing block on pump servo. If wheels 
creep forward, screw adjusting bolt 
counter-clockwise or if wheels creep 
rearward, screw adjusting bolt clock- 
wise (into) adjusting block. Tighten 
clamp bolts and reinstall cover. 

With internal neutral adjustment com 
pleted, reconnect cam operating rod to 
the cam lever. Start engine and operate 
at low idle rpm. The | of cam 
operating rod (3 — Fig. 100) should be ad- 
justed so the wheels start to move when 


100—Coatro! cam 
fever on Model 

Nydro 64. Refer to text. 

1. Cower 

2. Cam qperating ever 

1 Cam contre rot 


Fig. 


the S-R lever is moved approximately 
¥einch in forward or reverse direction, 
Install the tunnel cover. 


88. FOOT-N-INCH VALVE. The 
Foot-N-Inch valve is a pedal operated 
needle type valve located on left side of 
tractor. See Fig. 101. The pedal return 
spring holds the valve stem at the top of 
its bore so that maximum pressure can 
be held by the poppet. To adjust the 
valve, loosen jam nut (3) and unscrew 
valve stem (2) until pedal can be de- 
pressed fully to the foot plate without 
the valve restricting pedal movement. 
Hold pedal down and using a small 
punch in hole in stem, screw stem into 
linkage unti] stem contacts inside of 
valve and starts to lift pedal. Then, 
unscrew stem one full turn from linkage 
and tighten the jam nut. 


89. SAFETY STARTING SWITCH. 
When the Foot-N-Inch pedal is fully 
depressed, the switch plunger should be 
depressed a maximum of “winch. Ex- 
cessive movement will cause damage to 
the switch. The switch is adjusted 
toward or away from the pedal by 
rotating the two jam nuts on the switch. 
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PRESSURE AND FLOW TESTS 
Model Hydro 84 


%) DRIVE PRESSURE. To check 
the forward and reverse drive pressure 
support rear of tracy th rear 
wheels are free to rotate. Operate trac 
tor until transmission oi] is warmed to a 
temperature of 135°F Remove the tun 
nel cover and connect two 10000 psi test 
gages in the test ports of drive control 
ywn in Fig. 102 
shift range transo 

on. Set engine 2400 rpm 
Raise the S-R lever and slowly move it 
forward one inch while applying both 
brakes 


NOTE: When applying brakes to build 
up drive pressure, allow wheels to rotate 
so that hydrostatic motor is turning. Do 


r ~ bw 


valve as sh Start engine 


and ssion to Hi poss 


speed at 





Fig. 103 — Test gage instaiied for checting servo 
pressure 


< - ‘ Sentée 


Fig. 102—Test geges in 


pressure. 
bo Test gages (100800 pa 
2 Neier 
ates 
4 Steet cubes 
| ecw 


not stall the hydrostatic motor. Limit each 
high pressure test to 10 seconds 


At this pont the test gage iw forward 
irive port should read 5400-5500 pa 
Move the S-R lever to neutral position 
then depress lever and move it rearward 
yne inch. Slowly apply brakes and check 
reverse drive pressure which also should 
be 5400-5500 psi 


91. SERVO PRESSURE. To check 
the servo pressure, instal] a 600 psi test 
gage in the test port above the brake 
pedals as shown in Fig. 103. Operate 


Fig. 104— install test gage in 
test port of multivaive to 
check charge pressure. 


1 Test aoe 


3 Meet ute 
‘ weet 
vel ’er 
6 Text gage (608 pal) 


statied for checking drive 


Paragraphs 90-92 


engine at a speed of 1600 rpm and check 
pressure which should be 390-435 psi 
when pump is in stroke position 


92. CHARGE PUMP PRESSURE 
AND FLOW. Adequate charge pump 
pressure and flow are necessary for an 
efficent operation of the hydrostatic 
unit. To check charge pump pressure 
and flow, support rear of tractor so both 
rear wheels are free to rotate. Operate 
tractor unl transmission oi! 1s warmed 
to 135°F. Stop engine and connect a 600 
psi test gage to the test port in the top of 
the mult-valve as in Fig. 104 
Start engine and operate at 700-750 
rpm. With the S-R lever in neutral, 
charge pressure should be 190-230 ps 
Move SR lever t piace hydrostatic 
pump in stroxe posibon and 
should be 80-130 ps 


SNOWT 


cl arye 
pressure 


To check charge fhe w, connect the u 

> Rater to the return line 
from the oil cooler as shown in Fig. 105 
Connect the outlet hose of the Flo- Rater 
return line trans 


let hose of a F 


to the 


fruss)ion 


going to the 


CAUTION: The restrictor valve on the 
Flo-Rater must be in wide open position at 
ell times to prevent any bulid up of 
pressure 


Place range transmission in Hi px 
on and block the pin in the oil cooler by 
pass plug in its forward position to hold 
the by-pass valve on its seat. Refer to 
chart in Fig. 106 and with the S-R lever 
in heutral posio0n, operate engine at the 
speeds shown. Compare the flow read 
ings on Flo-Rater with the gpm rating 
on the 


chart 





Paragraphs 93-95 


port 

on top of drive control valve. With range 
transmission in Hi position, operate 
engine at 2400 rpm. Move S-R lever 
about one inch in forward travel position 
(if is in forward test port). Slowly 
ly brakes to build drive be 


flow reading in neutral at the same rpm. 


93. DECELERATION PRESSURE. 
To check the maximum deceleration 


pressure, support rear of tractor so both 
rear wheels are free to rotate. Remove 


Turn control cam lever counter- 
clockwise, then raise the S-R lever and 
move it forward 1-1% inches. This will 
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oll cooler return line (Fig. 105). Then, 
check forward and reverse drive 


pressure and charge pump flow at the 
same time. 


If drive is low in both direc- 
tions and pump flow is OK, check 
the following: 


a. High pressure relief valve stuck 
open. 
b. Faulty Foot-N-Inch valve or link- 


tion only and charge pump flow is OK in 
both directions, check for the following: 

a. Faulty check valve. 

b. High pressure line leak. 

c. Drive contro! valve adjustment in- 

correct. 

d. High pressure relief valve sticking. 

If drive pressure is low in one direc- 
tion only and charge pump flow is low in 
that direction (drive pressure and 

flow OK in opposite direction), 
the following non-rotating parts: 

a. Center section. 

b. Valve plate. 

If drive pressure is low in both direc- 
tions and charge pump flow is low in 
both directions, check the following 
rotating parts 

a. Cylinder blocks. 

b. Pistons and slippers. 

c. Bearing plates. 


Pig. 105 — View showing Flo 
Rater connected te series 
with the of! cooler return line 
whee cheching charge flow. 
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HYDROSTATIC DRIVE UNIT 


Some components of the hydrostatic 
than external control 
be removed 


a3 
E 


} 
: 


panels. Disconnect tachometer cable and 
electrical wiring from engine and lay 
cable and wiring harness rearward. 
Shut off fue! and disconnect fuel lines. 
Disconnect fuel shut-off cable at injec- 
tion pump and throttle rod at right rear 
of engine. Unbolt and remove the 
starter motor. Identify and disconnect 
power steering and oil cooler lines. At- 
tach split stand or hoist to engine and 
support hydrostatic housing with floor 
jack or stand. Unbolt engine from hydro- 
static housing and roll engine section 
forward from tractor. 

Remove right and left foot plates and 
the tunnel cover. Disconnect linkage 
from drive control valve and cam 
operating lever and the speedometer 
drive cable. Disconnect return hose at 
rear of brake master cylinders. Discon- 
nect lines from Foot-N-Inch valve. 
Disconnect all pedal return springs and 


Cherge Pump Flow in Nevtro! 
2400 


2009 


1300 
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steering and battery mount assembly. 
Remove pto clutch cover on right side of 
rear frame. Drive the roll pin from rear 
of clutch assembly and lower pto drive 
shaft. Remove bearing cap on rear of 
tractor and move lower pto drive shaft 
rearward out of pto clutch assembly. 
Remove pto clutch and snap ring from 
rear of pump drive gear, then remove 
the gear. Attach a hoist to hydrostatic 
drive unit and support rear frame with 
jack or stands. Unbolt and remove 
hydraulic drive unit from rear frame. 

Attach an engine stand to left side of 
hydrostatic housing and remove hoist. 
Unbolt and remove the multi-valve and 
drive contro! valve assemblies and lay 
aside for later disassembly. Refer to Fig. 
107 and remove Teflon back-up rings 
and “O” rings from the high pressure 
lines. Support high pressure lines with a 
screwdriver, tap tube lock retainers 
(2-Fig. 108) downward and remove 
tube locks (1) and retainers (2). Unbolt 
and remove the pump servo access 
cover. Note location of different length 
cap screws for aid in reassembly. 
Remove top cover and control cam 
assembly. Remove the servo pressure 
check cover assembly from right side of 
housing. Using a tie rod end tool, 
remove the servo regulator valve (Fig. 
109). Refer to Fig. 110 and remove 
pump servo supply tube (4). Disconnect 
servo supply tube from tee (2), then 
remove the tube and servo regulator 
body as an assembly. Unbolt pump servo 
from swashplate and rear anchor trun- 
nion and lift servo from housing. Unbolt 
and remove motor servo in the same 
manner. Remove the servo anchor trun- 
nions, noting the shims under pump ser- 
vo trunnion. Unbolt and remove covers 
from left and right sides of housing. 
Remove the forward and reverse high 
pressure lines (Fig. 111) and the elbow 
fittings from the relief valves. 

Refer to Fig. 112 and install two % x3 
inch NC cap screws in rear bearing hous- 
ing. Tighten cap screws against motor 
swashplate to relieve the spring load 
against the swashplate trunnions. Un- 
bolt and remove trunnions with bearings 
and shims. Keep shims with’ the trun- 
nions. Remove the cap screws 
rear bearing housing to the hydrostatic 
housing and carefully remove the hous- 
ing. output shaft, swashplate and motor 
assembly. 


CAUTION: Be careful not to drop the 
bearing plate (brass) or valve plate (steel) 
when removing moter assembly. Wrap 
plates in clean paper and set aside where 
they won't be damaged. 


talmers ead locks must be re 
moved. 
1. Reverse high pressure Ene 
2 Poeward bgt peeeure ine 
; aig 
4 Tethe >» omy 


shown ia Fig. 107, tube locks 
(1) are exposed for removal. 


Fig. 109-—WHD the servo 
pressure check cover 
moved, use 8 tie-rod end tool 
and wnscrew the servo 
regulator valve assembly. 
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Paragraphs 96-97 


Unbolt and remove the pto front bear- 
ing retainer, “O” ring, spacer and snap 
ring. Remove bottom cover from hous- 
ing. Attach an OTC puller No. 515-A or 
equivalent crossbar with two % x 2 inch 


from front of charge pump. 
= two cap screws (2-Fig. 113) 

ich secure the suction pipe to rear of 
charge pump. Remove the five cap 
screws from outer edge of charge pump. 
Use three of the cap screws for jack- 
screws (1) and force pump outward. 
Carefully remove the charge pump 
assembly. 

Unbolt retainer (8-—Fig. 115) and 
remove charge tube (2) and center sec 
tion exhaust tube (1) It may be 
necessary to tap the tubes forward 
slightly using a screwdriver and rubber 
mallet. Rotate tubes to aid in removal. 
Unbolt and remove the hydrostatic filter 
assembly (Fig. 116). Then, unbolt the 
suction pipe (4), push the pipe into the 
filter and separate suction 
elbow (2) from the pipe. Remove the 
elbow first, then the suction pipe. 

Install horseshoe tool (1—Fig. 117) 
behind the pto drive gear and tighten 
the cap screws against pump swashplate 
until spring pressure is removed from 
the trunnions. Unbolt and remove the 
trunnions, keeping the shim packs with 
the trunnions. Lower the pump 
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. 113—Remove cap 
screws (2) which ettech the 


screws (1) to force pump for 
werd for removal. 


assembly in the hydrostatic housing 


CAUTION: When separating the pump 
trom the center section, be careful not to 
drop the bearing plete and vaive piste. 
Wrap pletes in clean paper and set them 
aside where they won't be damaged. 


Remove the shuttle valve spring plug 
and the shuttle valve retainer plug, then 
remove the shuttle valve spool. Wrap 
the spool in clean paper to prevent it 
from being damaged and set it aside. 
Unbolt and remove the center section. 
Lay center section on a clean protected 
surface to prevent the highly machined 
surfaces from being damaged. Then, 
remove the pump assembly from the 
housing. 


9. OVERHAUL COMPONENTS. 
Disassemble the components, wash 
parts in clean diese! fuel and lubricate 
with [IH “Hy-Tran™ Quid during reassem- 
bly as outlined in the following para- 
graphs. Wrap each cleaned and repaired 
component in clean paper until time of 
installation. 


97. CHARGE AND SERVO PUMP. 








The dual stage charge and servo pump 
furnishes approximately 10 gpm regu- 
lated between 80 psi minimum and 230 
psi maximum for make-up oil, cooling 
and lubrication. This oi] is pumped by 


Fig. 114 — Front view of hydrostatic howsing with 
charge pum™® e™moved 
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Fig. 118— View sowing charge pressure and 
return (tudes attached to ceater section. 


ot extn return tube 
arye peewure « au tare? 


the slippers as they are rotated inside 
the rotor housing. As the slippers 
oscillate axially, they also pump 4 gpm 
regulated at a maximum pressure of 
390-435 psi for the servo circuit. 

To disassemble the pump, refer to Fig. 
118 and remove the cover retaining cap 
screws. Carefully remove cover from 
aligning dowels, making certain that 
rotor assembly stays with rotor housing 
on pump body. Remove rotor, pins, 
springs and slippers from rotor housing. 
Lift off rotor housing which is also 
doweled to the pump body. 

Clean and inspect all parts for ex- 
cessive wear or other damage. A service 
package, consisting of the rotor housing, 
rotor, pins, springs and slippers, is 
available. The pump body, cover, seal 
rings and ot! seal are available separate- 
ly 

When renewing the oil seal, use OTC 
sea! installing tool FES 123-1 or 
equivalent and carefully press seal into 
position as shown in Fig. 119. A support 
such as OTC step plate 611-30 must be 
used Lo support cover around center sec- 
tion only. When properly installed, the 
top of sea) should be 0.508-0.518 inch 


Co 


qo 
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Fig. 117— install horseshoe tool (1) behind pto 
Grive gear and Nighten the cap screws egeinst 
pump swasnplete. 
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Fig. 120— View showing rotor housing and rotor 
essembly correctly installed on pump body. 


% 


Pump bedy 
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Cop screw w/specicl 
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Fig. 118 — Exploded view of the charge and servo pump. Rotor housing seal rings (one used on each 
side) and the cover off seal ere mol shown. 


Fig. 119—O8 seal must be 
cerefwily pressed into 
charge pump cover. OTC 
too! No. FES 123-1 should be 
wed to instal seal and OTC 
Step plate 630-11 showld be 
esed fo support the cover. 


Fig. 116— Exploded view of 

cherge pump suction pipe 

7 and hydrostatic drive filter 
assemdiy. 
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from bottom (rotor side) of cover and 
will not be bottomed in the counterbore. 

To reassemble the charge and servo 
pump, use new sea] rings and install 
rotor housing on pump body. Install 
rotor, shppers, pins and springs as 
shown in Fig. 120. Pour clean “Hy-Tran” 
fluid around rotor and slippers and turn 
rotor slowly to make certain interior 
parts are well lubricated. Install] pump 
cover and cap screws with brass 
washers. Tighten cap screws evenly to a 
torque of 35 ft.-Ibs. 


45 
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Fig. 121 ~ Exploded view of center section assembly. 


\. Center section bedy 4 Beck op ig 
2 Cheek waive (2) hog 
. om Nore 


98. CENTER SECTION. The center 
section (Fig. 121) contains the shuttle 
valve, forward and reverse check valves 
and forward and reverse drive high 
pressure relief valves. To disassemble 
the center section, remove plugs (5) and 
check valves (2). Remove both high 
pressure relief valves (8). If not 
previously removed, remove spring plug 
(7) with spring (6) and the shuttle valve 
retainer plug (9). Withdraw the shuttle 
valve spool assembly. Remove the snap 
ring, washers and return spring (10) 
from the spool. Clean and inspect all 
parts. Check shuttle valve spool (11) and 
spool bore in body (1) for excessive wear 
or scoring 


NOTE: Replacement shuttic vaive 
spools are available, however, valve spool 
must be matched with the same iden 
tification letter (Fig. 122) as is stamped on 
center section body. 


Centering spring (10—Fjg. 121) should 
have a free length of 1-50/64 inches and 





Rate valve Orr » Nawtlc reve retarer 
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@ ik Shwttlc valve spoe! 


should test 15 pounds when compressed 
to a length of 1-1%64 inches. Check 


valves (2) and relief valves (8) are 
available only as assemblies 
When reassembling, use al] new °O" 


rings (3) and back-up rings (4) and 
lubricate with clean “Hy-Tran” fluid 
Tighten check valve plugs (5) to a torque 
of 50 ft.-Ibs. and tighten high pressure 
relief valve plugs to a torque of 20 
ft.-Ibs. The balance of reassembly is the 
reverse of disassembly. 


99. HYDROSTATIC PUMP AND 
MOTOR. The pump and motor are of 
similar construction and the motor is the 
larger of the two units. After the input 
shaft and swashplate are removed from 
the pump and the output shaft, swash 
plate and rear bearing housing are re 
moved from the motor, disassembly pro 
cedure is the same for both pump and 
motor 

To remove the input shaft from pumg 
clamp input shaft with front end down 


Fig. 122-—Shettic valve 

spool and center section 

Dody are stamped with 

matching identification tet 
ters. 


1 Shetle wader que? 
2 beers Geeta betters 
3 Center section beady 


ward, in a protected jaw vise. Place a 
‘protective cover on the finished (rear) 
end of pump. Then, using a suitable 
puller, remove bearing from rear of 
pump shaft. Invert the pump assembly 
and place it with the protector on 
wooden blocks. Remove the input shaft, 
horseshoe tool and swashplate with its 
thrust plate. Press input shaft from 
front bearing if necessary. 


To remove the output shaft from the 
motor, place a protective cover on fin- 
ished (front) end of motor. Using a 
suitable puller, remove front bearing 
Position the motor assembly so that 
finished end with protective cover is 
resting on wooden blocks. Remove out- 
put shaft and rear bearing housing and 
the swashplate with its thrust plate. 
Remove the retaining ring, then press 
output shaft from rear bearing and 
housing 

To disassemble the pump or motor, 
grasp outer diameter of slipper retainer 
(1-Fig. 123) and remove retainer with 
nine pistons (13). Remove bal] guide (2) 
and withdraw six slipper retainer 
springs (12). Place cylinder block in a 
press on wooden blocks. Using a step 
plate on spring retainer (9), apply 
pressure to compress spring (5). Remove 
retaining ring (6), release preas and 
remove spring retainer (9), spring (5) 
and spring seat (4) 

Clean all parts and inspect for ex 
wear or other damagt 
pistons and bores in cylinder block for 
inpear scratches and excessive wear 
Check cylinder block face for shiny 
streaks, indicating high pressure leak 
age between cylinder block and brass 
bearing plate. Inspect piston slippers for 
scratches, imbedded material or other 
damage. Light scratches in slippers car 
be removed by lapping. All nine slippers 
must be within 0.002 inch thickness of 
each other in pump or in motor 


CORSIVE Check 
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Fig. 123 — Exploded view of hydrostatic pump or 


motor 
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Lubricate al) parts with “Hy-Tran™ 
fluid and reassemble by reversing the 

i . Spring seat (4) 
must be i led with beveled side away 
from cylinder block spring (5) and spring 
retainer (9) installed with retaining ring 
groove away from spring. When install- 
ing bal] (2), align the wide tooth of 
internal splines to the two ground off 
teeth of internal splines on cylinder 
block. 

With pump and motor reassembied, 
wrap them in clean paper and lay them 
aside until the swashplate trunnion bear- 
ings and the input and output shaft bear- 

To adjust the pump swashplate bear- 
ings, install swashplate and trunnions 
with lubricated bearings, without “O” 
rings and shims. Tighten cap screws on 

ight trunnion to a torque of 35 ft.-Ihs. 
Tighten the three cap screws on left 
trunnion to 20 in.-lbs. torque while 
oscillating the swashplate back and 
forth. Then, without moving the swash- 
te, torque the cap screws to 35 in.-Ibs. 
Measure the gap between the flange on 
left trunnion and the housing near the 
three cap screws. The correct shim pack 
is equal to the average measured gap 
plus or minus 0.002 inch. Shims are 
available in thicknesses of 0.005, 0.007 
and 0.020 inch. Unbolt and remove both 
trunnions and the pump swashplate. 
Place one-half of the determined shim 
pack with each trunnion and lay aside 
for later assembly. 

To adjust the motor swashplate bear- 
ings, install swashplate and trunnions 
with lubricated bearings and without 
“O” rings and shims. Tighten cap screws 
on right trunnion to a torque of 35 
in.-lbs. Install left trunnion and tighten 
two opposite cap screws to 25 in.-Ibs. 
while oscillating the swashplate. Then, 
without moving the motor swashplate, 
torque the cap screws to 50 in.-lbs. Us- 
ing a feeler gage, measure the gap be 
tween the flange on left trunnion and 
the housing near the two unused holes. 





Fig. 124— inspect steet veive plates for wear or 
scoring In the erees shown. 


The average measured gap plus or 
minus 0.002 inch is the correct shim 
pack. Unbolt and remove both trunnions 
and the motor swashplate. Divide the 
determined shim pack equally and place 
shims on each trunnion. Set trunnions 
aside for later reassembly. 

To adjust the input shaft bearings, 
press front and rear on input 
shaft until bearings are sealed. Install 
the center section with bearing cups in- 
stalled and retaining cap screws 
to a torque of 110 ft.-Ibs. Rotate hydro- 
static drive housing until front end is 
in position. Pull the bearing cup from 
the charge pump housing and remove 
any shims present. Place 0.100 inch 
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pump tighten five retaining 
cap screws to a torque of 35 ft.-Ibs. Us- 
ing a dia) indicator, check input shaft 
end play which should be 0.001-0.011 
inch. Remove charge pump and input 
shaft and remove input rear bear- 
ing. pice nh relly pec ar 
with thrust on reversing 
the a Position the 


posite from the servo attaching ears on 
swashplate. With spring guide (10- Fig. 


inch. Reinstall output shaft 
assembly and tighten the five bearing 
housing cap screws to a torque of 35 
ft.-lbs. Using a dial indicator, check out- 
put shaft end play which should be 
0.002-0.008 inch. Remove output shaft 
assembly and remove front bearing 
from the shaft. Install output shaft and 
swashplate with thrust plate on motor 
+ reversing the removal procedure. 

ith spring guide (10-Fig. 123) and 
bearing plate centering ring (8) in- 
stalled, press output shaft front bearing 
into position. Wrap assembly in clean 
paper and lay it aside for later 
reassembly. 


100. VALVE PLATES AND BEAR- 
ING PLATES. Inspect the stee! valve 
plates and brass bearing plates for ex- 
cessive wear or scoring in the areas 
shown in Figs. 124 and 125. Although 
bearing plates and valve plates are 
available separately, a valve plate and 

ing plate should be renewed as a set 
for ei the pump or motor. This will 
assure proper sealing between the plates 





Fig. 125 —Inapect bress bearing plates 
or scoring in the areas shown. 
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Using new “O” rings, install charge 
—— n pipe and elbow in housing, 
not tighten mounting bolt at ths 
time. Lubricate new Teflon seal rings on 
center section change and exhaust tubes, 
instal] tubes and secure them to center 
section with retainer and cap screw 
Thread two ¥% x 6 inch NC dowel pins in- 
to charge pump suction elbow and place 


new gasket over the dowel pins. 
Lubricate new “O” ring and install 
charge pump assembly. Rotate input 


shaft to align splines. Install and tighten 
the five new “Nyloc” cap screws retain- 
ing charge pump to a torque of 35 ft.-Ibs. 
Remove one dowe! pin from suction 
elbow and install cap screw, then 
remove other dowel pin and install sec- 
ond cap screw. Tighten these two cap 
screws and the previously installed third 
suction pipe cap screw securely. Using 
new “O” rings and Teflon sea! ring, in- 
stall servo regulator valve and body with 
servo supply tube. Tighten regulator 
valve to 18 ft.-Ibs. torque being careful 
not to bend the supply tube 

Insta]! motor servo (18— Fig. 128), us 
ing new “O” ring (19). Tighten servo to 
swashplate shoulder bolt (11) to a torque 
of 85 ft.-Ibs. Bolt trunnion (20) to hous- 
ing, install washer (21) and nut (22 “d then 
ughten nut to a torque of 42 ft.- 

Install pump servo (2), with new ~ 0" 
ring (5) and tighten servo to pump 
swashplate shoulder bolt to a torque of 
42 ft.-Ibs. Do not instal] shims (4) at this 
time. Install wave washer (12), flat 
washer (13) and nut (14). Bolt trunnion 
(3) to housing and tighten nut (14) to a 
torque of 15-20 ft.-lbs. Then, unbolt 
trunnion from housing and place a 
¥s-inch pin into hole for pump variable 
orifice. Using a depth micrometer set at 
3.243 inches, hold servo to this distance 
between edge of pin and the machined 
surface for the trunnion (on housing). 
See Fig. 129. Using a feeler gage, 
measure gap between trunnion flange 
and housing. This gap is the correct 
shim pack required. Install the half- 
shims (4 — Fig. 128) and tighten trunnion 
retaining cap screws to a torque of 35 
ft.-lbs. Then, tighten trunnion nut (14) to 
a torque of 42 ft.-Ibs. Recheck the 3.243 
inches measurement and if satisfactory, 
remove the pin from variable orifice 
hole. 

Connect servo supply tubes (10 and 
24) and using new Teflon seal rings (7 
and 17), install variable orifices (9 and 
15) with wave washers (8 and 16). Install 
elbow fittings in center section relief 
valves, then install forward and reverse 
high pressure lines. 

Using all new gaskets, install top 
cover and cam assembly and all side 
covers. Install new “O” rings and back- 
up rings on forward and reverse high 
pressure lines and secure lines with tube 


locks and lock retainers. Install new 
filter element and irstal) filter by-pass 
and cover. 

Rotate hydrostatic housing to upside- 
down position. Instal! new pto shaft sea! 
and instal] bearing retaining housing 
ring, if removed. Carefully put pto shaft 
through the sea! and instal] gear retain- 
ing ring. Slide shaft forward and instal! 
pto driven gear with machined hub face 
(step cut) forward. Using a ‘2 x 6 inch 
NC full thread cap screw and spacer, 
pull pto shaft into front bearings 
Remove cap screw and instal] bearing 
retaining snap ring. To adjust bearing 
preload, place a master spacer 
FES-123-11 under front pto cover and 
tighten the two cap screws to a torque of 
20 in.-Ibs. while rotating the shaft. Then, 
without rotating the shaft, tighten cap 
screws to 35 in.-lbs. Measure gap be- 
tween cover and housing next to cap 
screws. Subtract the average gap from 


Fig. 128-Use « depth 
micrometer set at 3.243 inch- 


Fig. 130— Exploded view of 
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Paragraph 103 Cont. 


0.245 inch to determine the correct 
spacer. Spacers are available in thick- 
nesses of 0.146 and 0.186 inch in in- 
crements of 0.005 inch. Remove cap and 
master spacer and install correct spacer 
and cap. Tighten cap screws to a torque 
of 35 ft.-Ibs. Use new gasket and install 
bottom cover on housing. 

Refer to wstsobanerog 105 and 106 and 
clean, inspect and overhaul drive control 
valve and the multi-valve. Reinstall the 


va.ves. 


NOTE: It is recommended thet the 
range transmission and differential hous- 
ing (rear frame) be flushed with mineral 
spirits and compressed air before insteall- 
ing the repsired hydrostatic drive 
assembly. Also refer to SYSTEM CLEAN. 
UP in paragraph 108. 


Using a new gasket, install hydro- 
static drive assembly to rear frame. In- 
stall pump drive gear and snap ring on 
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Paragraphs 104-106 


masheagete Reinstall pto clutch and the 
pto drive shaft. If hydrostatic 
drive plate was removed, bolt drive plate 
to flywheel. Apply a light coat of 
“Molycote” or 
drive input 


with “Hy. Tran” oil and bleed air from 
— Refer to SYSTEM CLEAN-UP 

in paragraph 108 and ADJUSTMENTS 
starting with paragraph 86 


104. OVERHAUL EXTERIOR CON- 


105. MULTI-VALVE. The multi-valve 
(Fig. 130) contains the minimum (80 psi) 
pressure relief valve, maximum (180 to 
240 psi) pressure relief valve and the oil 
cooler by-pass valve. To disassemble the 


(14), poppet valves (10) and valve bush- 
ings (9). Remove plug (5) with pin (7), 
-pass valve 





; 
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Clean and inspect al) parts for ex- 
cessive wear or other damage. Spool 
(42), anti-coast valve (7) and valve pin (6) 
are selected fits and are not serviced 
separately. The valve pin is a loose, but 
matched fit in the anti-coast valve. Spoo! 
(42) is a close fit in valve bore but must 
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be free to move without binding. Cap 
sule “A” (items 20 through 32) and cap- 
sule “B” (items 8 through 19) are 
available as assemblies. 

Lubricate parts with “Hy-Tran” fluid, 
use new oil seal, “O” rings and back-up 
rings and reassemble by reversing the 


20 
= 
23 


o-jl 
o—7 


2 x Bak 9 
Seni <5 pe 
UO ree = aoa 
% Barkeep reg lave bexty 
% Comteratee check ge 

vave . 
° £1 Febower WR pin = Seog ee 
as . twterd 
sin 2 +. Cetterag greg 
30. Seat 41. Washer (amer) 
31. °O em 42. Valeo spot 


684 — 784 — 884 — Hydro 84 


disassembly procedure. 


107. FOOT-N-INCH VALVE. To dis- 
assemble the Foot-N-Inch valve, remove 
guide (9 — Fig. 132) with “O” ring (8) and 
oil seal (10). Withdraw stem (7), shims 
(6), spring (5) i (4). Remove 
valve seat (1) with ring (2). 


altered. When use new 
“O” rings and oil seal. Install the correct 
spring and shim pack. 


hydrostatic drive and on con- 
trol valve. Fill system with “Hy-Tran” 
fluid. Install a clean-up filter 
FES 2-87 (with a 1-3 pressure gage 
in inlet side) in a rear auxiliary valve 
outlet. Place the discharge hose from 
the clean-up filter into the transmission 
fluid filler hole. Start engine and operate 
at 800 rpm. Actuate auxiliary valve and 
direct flow through the clean-up filter. 
Increase engine rpm until pressure gage 
on filter reads 50 psi or the engine speed 
reaches 1600 rpm. Drive tractor 


Mode! Hydro 84 


Paragraphs 107-110 


MAIN DRIVE 
BEVEL GEARS 
AND 
DIFFERENTIAL 


The differentia! is carried on tapered 
rolier bearings. The bearing on the bevel 
gear side of the differential is lerger than 
that on the opposite side and therefore, it 
is necessary to keep the bearing cages in 


cross shaft (Fig. 133). Models 684, 764 and 
864 have four pinions end four stub shafts 
(Fig. 134). The differential lock is on the 
right hend side of all models. 


ADJUSTMENT 
All Models 


110. CARRIER BEARING PRE- 
LOAD. The carrier bearings can be ad- 
by either of two methods. 
owever, in either case the platform, 








Paragraphs 111-113 


111. To use the direct measurement 
method, proceed as follows: Install dif- 
ferential in rear frame with no “O” rings 
or shims behind bearing cages and 
tighten right bearing cage cap screws to 
a torque of 85 ft-lbs. Rotate the dif- 
ferential and tighten the left hand bear- 
ing cage cap screws in steps of 25, 50, 75 
and 100 in.-lbs. torque. Loosen the left 
hand bearing cage cap screws, rotate 
differential and retighten cap screws to 
20 in.-Ibs. Then, without rotating dif- 
ferential, tighten bearing cage cap 
screws to 30 in.-lbs. torque. Insert a 
depth gage through puller bolt holes and 
measure between surface of rear 
main frame and machined surface (Fig 
135) of bearing cage and average the 
readings. Remove the left hand bearing 


give the required thickness of shim pack. 
If bearing cage has feeler gage slots 
(Fig. 137), measure with feeler for 
the right thickness of shim . Shim 
on either type of bearing cage must 
within 0.002 inch of the determined 
shim pack thickness. Shims are available 
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in thicknesses of 0.003, 0.007, 0.012 and 
0.0299 inch. Shims can be divided be- 
tween the two bearing cages to provide 
the proper backlash as outlined in 
paragraph 113. 

112. To use the rolling torque method, 
use the original shim packs behind bear- 
ing cages and rotate the differential as 
bearing cage cap screws are tightened. 
Be sure there is some backlash main 
tained between bevel gear and pinion 
Place the range transmission in neutral, 
then loosen the left bearing cage so 
there is no preload on bearing (cap 
screws finger tight) Wrap a cord 
around differential, attach to a spring 
scale and note the pounds pull required 
to keep differential and drive pinion in 
motion. Tighten bearing cage cap 
screws evenly to a torque of 85 ft.-Ibs 
and recheck the rolling torque. Then, 
vary the shims until one to three pounds 
more pull is required to keep differentia! 
and transmission in motion than when 
no preload was applied to bearings. With 
bearing preload determined, refer to 

ph 113 to set backlash between 
e) gear and pinion 
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113. BACKLASH ADJUSTMENT. 
With the differential carrier bearing 
preload determined as outlined in 
paragraph 111 or 112, the backlash be 
tween bevel gear and drive pinion should 
be checked and adjusted as follows: 
Mount a dia! indicator and while holding 
drive pinion forward, check backlash in 
at least three places during a revolution 
of the differential. Correct backlash is 
0.006-0.011 inch. If the backlash is not 
as stated, shift bearing cage shims from 
one side to the other as required. Do not 
add or remove shims as the previously 
determined bearing preload will be 
changed. Shifting 0.010 inch shim 
thickness from one side to the other will 
change backlash approximately 0.0075 
inch. 





Fig. 138— Using @ depth micrometer to deter 
mine shim pect required on eerly production 
tractors. Refer to tert 





oe 


Fig. 136 — Measuring the thickness of left head 
corrier, Refer to teat. 





Fig. 137 — On late production tractors with leeler 
Gece slots, use feelers gage fo determine shim 
pecs required. Reter to tert 
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R&R BEVEL GEARS 
All Models 


114. The main drive bevel pinion is 
also the range transmission mainshaft. 
The procedure for removing, reinstall- 
ing and adjusting pinion setting is out- 
lined in the RANGE TRANSMISSION 
section paragraph 34. 

To remove the bevel ring gear, follow 
the procedure outlined in paragraph 115 
for R&R of differential. The ring gear is 
secured by the differential case type 8 
cap screws which should be tightened to 
a torque of 115-130 ft.-lbs. Use “Loctite” 
#262 on the cap screw threads. 


R&R DIFFERENTIAL 
All Models 


115. Model Hydro 84 is equipped with 
a two pinion differential (Fig. 138) and 
Models 684, 784 and 884 are equipped 
with a four pinion differential (Fig. 139). 






Fig. 138 — View of the differential bevel gear and 
pinion gears used in Mocel Hydro 84 tractors. 
1. Bevel gear 
2 Pinen shat 


3 Powe gear 2 werd) 





Fig. 139 — View of the differential Devel gear and 
pinion gears used in Models 684, 784 and 884. 
Pimscon shat (4 weed) 


Pimen grar (4 ceed) 2 Bevel grar 


To remove the differential, remove final 

drives as outlined in paragraph 117 and 

the hydraulic lift assembly as outlined in 
136. 

With final drives and hydraulic lift 
assembly removed, attach a hoist to the 
differentia] assembly. Remove both dif- 
ferential bearing cages and carefully \ift 
differential from rear frame 

To disassemble differential, use a 
puller and remove the carrier bearings 
and note that bearing on bevel gear side 
of differential is a larger bearing. The 
differential lock will be removed with 
the carrier bearing on the right side. 
Remove the cap screws securing the 
ring gear to differential. Any further 
disassembly is obvious. 

When reassembling differential, line 
holes in pinion shaft or shafts with holes 
in differential case. Using type 8 cap 
screws, secure ring gear to differential 
carrier. The dowel type cap screws also 
secure the differential pinion shaft or 
shafts. Cap screw should be dry 
and free of oil. Apply “Loctite” #262 on 
screw threads and tighten the cap 
screws to a torque of 115-130 ft.-lbs. 
Refer to paragraphs 110 through 113 for 
carner bearing preload and backlash ad- 
justment. 
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Fig. 141—Differential tock 
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Paragraphs 114-116 


DIFFERENTIAL LOCK 
All Models 


Tractors are equipped with a differ. 
ential lock which operates on the right 
hand side of the differentia! with « dowel 
pin type coupling locking the differential 
gears. It is operated with « pedal al the 
rear of foot plate on right side of tractor. 

Refer to Fig. 140 for an exploded view of 
Gifterential lock linkage and to items 2, 3, 
4 and 15—Fig. 133 of 134 for differential 
lock. 


116. R&R AND OVERHAUL. Re 
moval and overhaul! of the differential 
lock requires removal and separation of 
the differential assembly as outlined in 

yh 115. 

Overhaul of the differential lock is ob- 
vious after an examination of the unit 

When reassembling, loosen adjusting 
nut (9 - Fig. 141) until it is flush with end 
of eye bolt (7). Loosen locknut (3) and 
disconnect rod (2) from actuating shaft 
lever (1). Move lever (1) forward until 
fork (14— Fig. 140) and cam (15) are bot- 
tomed in fully engaged position. With 
peda] (4-Fig. 141) touching the foot 
plate, adjust rod (2) to align with hole in 
lever (1). Secure rod and tighten locknut 
(3). Adjust nut (9) until pedal will return 
to up (disengaged) position, then tighten 
the nut two additional turns. Secure eye 
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Paragraphs 117-118 
bolt in 


pedal oe a 


disengaged position to 
Lene rep H) is 5.4 inches. 
When pedal is in disengaged (up) posi- 
tion, length of spring (dimension S) 
should be approximately 9 inches. 


with locknut (8). Adjust 
until distance from top of 
to foot 


FINAL DRIVE 


The final drive assembiles consist of 
the rear axle, planetary unit and outer 
brake disc ring and can be removed from 
the tractor as « unit. 


All Models 


117. REMOVE AND REINSTALL. 
To remove either final drive, remove 
drain plug and drain housing. Remove 
the seat and left and right vertical 
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covers. Disconnect wiring harness on 
right and left sides, fuel lines and the 
park brake assembly from the left 
fender. Disconnect variable valve flow 
control line and remove control lever 
knobs. Remove platform and fender 
mounting bolts from axle housings and 
lift housing. Remove fuel tank, platform 
and fenders as an assembly. When 
removing final drive on left skie, remove 
the hydraulic supply line to the hitch and 
auxiliary valves from the multiple con- 
trol valve. Disconnect 3-point hitch 
lower Tink from axle housing. Support 
rear frame with a floor jack and remove 
rear wheel. Attach a hoist to axle hous 
ing, then unbolt and remove the final 
drive assembly as shown in Fig. 142. 
Reinstall by reversing the removal 
procedure. Use new gaskets and tighten 
axle housing retaining cap screws to a 


torque of 170 ft.-Ibs 
118. OVERHAUL PLANET CAR- 





Fig. 142 — View showing final drive assembly being removed 
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Fig. 143 — Exploded view of 


RIER. With final drive assembly re 
moved as outlined in paragraph 117, 
proceed as follows: Remove outer brake 
disc (20— Fig. 143) and cap screw secur 
ing the planetary unit to axle shaft 


NOTE: When removing the planetary 
unit, check for shims (10) between retainer 
(14) and axie (1). Keep the shims together. 


With planet carrier removed from 
final drive assembly, drive rol) pins into 
the planet pins (12) from outside of car- 
rier (13). Then, drive or press planet 
pins out of carrier and remove cach 
planet gear, bearings and retainer (14). 
Remove roll pins from planet pins for 
reassembly 

Inspect gears and bearings for dam- 
age or wear and renew as necessary. 

When reassembling, it will be neces- 
sary to determine shims needed for 
preload of planet gear bearing as 
follows: Using two flat washers (2 inch 
O.D. x 17/82-inch LD. x V/8-inch thick), 
cut on dotted line as shown in Fig. 144. 
Then, using a ‘t-inch NF x 3 inch cap 
screw and nut, secure the cap screw in a 
vise with threaded end pointing upward. 
Lubricate the bearings with “Hy-Tran” 
oil and position over the cap screw with 
bearing and washer on each side of gear, 


Fig. 144— Dimension for making washer to 
Getermine the shims needed for planet gear 
preloed. Peter to text 





Fig. 145 — Using 4 micrometer fo take # reading 
on outer faces of Dearing cone where washers 
are cut away. Reter to tert. 
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Figure 
Obtained 
finches) 


1.706-1.712 
1.699-1.705 
1.692-1.698 


Hydro 64 


2.123-2.127 
2.218=2.122 
2.113=-2.117 


684, 784 
& 884 


with washer cuts in alignment. Using an 
inch-pound torque wrench, tighten nut 
to 10 in.-Ibs. while rotating the gear. Us- 
ing a micrometer and referring to Fig. 
145, take a reading on outer face of 
bearing cones where washers are cut 
away. With this reading, refer to chart 
Fig. 146 for the required shims to obtain 
bearing preload. Keep each shim 

and gear together after correct shims 
have been selected. 

When reassembling, install one planct 
gear and its shim pack into carrier and 
secure in place with planet gear pin and 
rol] pin. Then, place retainer (1 —Fig 
147) in carrier and install the other two 
planet gears and their selected shim 
packs 


119. OVERHAUL REAR AXLE 
AND RING GEAR. I? it is necessary to 
remove the ring gear (19—Fig. 143), 
remove t carrier as outlined in 
paragraph 118. Using a pusher arrange- 
ment, push on inner end of axle to 





Fig. 147—Install retainer before the lest two 
planet gears are instelied. 
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Fig. 148-—On Row Crop models, ovter olf seal 
can be installed after axle sheft is installed in 
housing, using sea! insta'ling tool FES 143-10. 





Shims 
Required 
(inch) 


Fig. 146-Chart to deter 

mine the shims needed for 

planet gear bearings. Reter 
to text. 


remove axle and bearings. Then, with 
suitable puller remove ring gear from 
dowels. 

Inspect bearings and seals for damage 
or wear and renew as necessary. 

To reassemble, install axle bearing 
cups and inner oil seal in housing. Install 
outer oil seal and outer bearing cone on 
axle shaft. 


NOTE: On Row Crop models, outer oil 
seal can be installed after axle is installed 
in housing. See Fig. 148. 


Pack inner and oater bearing cones 
with a multi-purpose grease. Install the 
axle into the housing, drive the inner 
bearing cone on axle until the planetary 
carrier assembly can be installed. 
Tighten the cap screw to draw the bear 
ing cone in untal there is 0.001-0.010 inch 
axle end play. Check with dial indicator. 
Using an inch-pound torque wrench on 
the planet carrier cap screw, turn at a 
slow rotation and record the reading. 
Tighten bolt and continue to draw bear 
ing in and recheck rolling torque until a 
reading of 20 to 30 in.-lbs OVER the 
first reading is obtained. Then, remove 
cap screw and planet carrier from axle 
housing 

With carrier removed, measure the 
distance between end of axle and inner 
bearing face as shown in Fig. 149 and 





Fig. 149 — Using « depth micrometer to measure 
distance from end of axle to inner bearing cone. 
Reter to tert. 


Paragraph 119 
record the reading. Refer to Fig. 150 
and measure the distance from of 


hub to retainer, using the planetary 
drive shaft (3) to hold retainer (2) in 
place. Select shims within 0.002 inch of 
the difference between first and last 
reading. This will be the correct shim 
pack to be installed. Shims of 0.007, 
0.012 and 0.0299 inch thicknesses are 
available in a rear axle shim package. 

Install ring gear with dowels, if 
removed, by using a wooden block and 
tapping ring gear equally all the way 
around. Then, coat selected shim pack 
with petroleurn jelly and install on end of 
axke. Install planet carrier on axle being 
careful not to drop the shims. Install cap 
screw and torque to 250 ft.-Ibs. Install 
outer brake disc. 


BRAKES 


Brakes on al! models are self equalizing 
hydraulic actuated wet type single disc 
brakes. Brakes are located on the differen- 
tle! output shafts (planetary drive shatts) 
and are accessible after removing final 
Grive units as outlined in paragraph 117. 
Return hydraulic fluid trom the oll cooler 
maintains a full master cylinder directly 
trom a tee in the return line on early 
models (Fig. 151). On later models, a reser- 
volr was added to the keep fill system (Fig. 
152). Brake operation can be accom. 
plished with engine inoperative because 
of the keep fill line of reservoir which 
keeps the master cylinders filled. Also in 
the brake system is an equalizer vaive 
(3— Fig. 153). This valve permits equal 





Fig. 150— WIth planetery drive shaft supporting 
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Paragraphs 120-122 


flow to both brake pistons when both 
brake pedals are depressed. if one brake 
is applied, the equalizer does not func- 
thon. 

Service (foot) brakes MUST NOT be 
used for parking or any other stationary 
job which requires the tractor to be held In 
position. Even @ small amount of fluid 
seepage would result in Drakes loosening 
and severe damage to equipment or injury 
to personne! could result. USE PARK 
BRAKE when parking tractor. Refer to 
paragraph 84 for park brake adjustment. 


BRAKE ADJUSTMENT 
All Models 


120. The only externa) adjustment 
that can be made on brakes is the brake 
pedal maximum travel. 

To adjust the brake pedal maximum 
travel, refer to Fig. 153 and proceed as 
follows: Loosen locknuts (6) and rotate 
the eccentric bolts (5) to obtain the cor- 


BLEED BRAKES 
All Models 


121. To bleed the brakes, start the 


Clamp brake return hose to the trans- 
mission to prevent the return oil flow. 
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30 inches long over brake bleeder fit 
i Run ite end of hoses into the 
hi ) hole. Bleeder fittings are 


located in hydraulic housing above final 
drives. 


in this position : 
When a solid flow of fluid appears, close 
ee ee 
brake. Check brake pedal feel. I 

pedal operation feels spongy rather 
than having a solid feel, repeat the 
bleeding operation. 


BRAKE ASSEMBLIES 
All Models 


122. R&R AND OVERHAUL. Re 
moval of either brake is accomplished by 
removing final drive as outlined in para- 
graph 117. Refer to Fig. 142 showing 
final drive removed from tractor. 
Remove the drive shaft. 
Remove brake dise (1 — Fig. 154), inner 
brake ring (2) and brake piston (3) with 
“O” ring (4). Refer to Fig. 155 for 
removal procedure of brake piston. 

With brake disassembled, clean and 
inspect al] parts. Renew any parts show- 
ing excessive wear or other damage. 

When reassembling, install new “O” 
ring (4-Fig. 154) on piston and 
lubricate “O" ring with petroleum jelly. 
Install piston in rear frame being 
careful not to damage the “O” ring 

Reinsta!! by reversing the removal 
procedure. When assembly is com- 
pleted, check pedal free height adjust- 
ment as outlined in paragraph 120, then 
start engine and bleed brakes as in 
paragraph 121. 
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Fig. 151— Hydraulic broke 








Fig. 152 — Reservoir (4) was added to brate keep 
Ml system on later production models. 
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Fig. 183— View of brake pede! adjusting bolts 
and equalizer. Refer to text 
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BRAKE MASTER CYLINDERS 
AND EQUALIZER VALVE 


All Models 


123. REMOVE AND REINSTALL. 
Remove brake master cylinders and 
equalizer valve as follows: Remove hood 
and rear side panels. Remove battery 
and lower plate of bettery box. Discon- 
nect all necessary lines from the master 
cylinders. Remove the snap ring secur- 
ing the equalizer plate to equalizer and 
remove pedal adjusting eccentric bolts. 
Unbolt and remove master cylinders 
separately or unbolt bracket and re- 
move as an assembly. 

Between the oil cooler return line and 
the keep fill line (early models) or reser- 
voir (later models), there is an orifice 
screen located in the hose. Refer to 
Figs. 151 and 152. When installing this 
orifice screen, instal] screen towards oil 
cooler. This orifice provides the 
amount of fluid to the master cylinders. 
There is also a filter screen located in 
the lines going into each master cylin- 
der. 

Reinstall by reversing the removal 
procedure. Adjust pedal travel as out- 
lined in paragraph 120 and bleed the 
brakes as in paragraph 121. 


124. OVERHAUL MASTER CYLIN- 
DER. With master cylinder removed, 
refer to Fig. 156 and remove boot (5) 
and snap ring (3). Remove plunger (7), 
seal (8) and all other internal parts (9 








through 14) as a unit. 

Clean and inspect all parts. Pay par- 
ticular attention to cylinder bore for 
scoring or ridges. Use all new seals and 
reassemble by reversing disassembly 
procedure. 

When installing valve seal (14), the 
smallest diameter is to be installed first 
on the head of valve stem (13). Also 
refer to Fig. 157 for installing valve seal. 


125. OVERHAUL EQUALIZER 
VALVE. With equalizer valve aoe 
refer to Fig. 158 and remove snap 
(12) and equalizing plate (11). Tap the 
spool (3) from snap ring end to knock 
plug (1) out the opposite end, then 
remove spool and spring. Remove the 


fittings (10), springs (8), 5/16-inch balls * 


(7) and 3/16-inch balls (6). 

Clean and inspect all parts. Renew all 
“O” rings and any other parts that are 
worn or 

Reassemble by. reversing the disas- 
sembly procedure. 


POWER 
TAKE-OFF 


The power take-off used on all models 
is an independent type. The pto is 
available as 2 dual speed unit having both 
540 and 1000 rpm rear output shafts on 
Models 784 and 884 or as a single speed 
(540 rpm) on Models 684 and Hydro 64. An 
optional 1000 rpm side mount pto unit is 
available for all models. Oil for the pto 
unit on alli models is furnished from the 
hydraulic pump through the multiple con. 
trol valve. From the MCV, the oll is sup- 
plied through s cored passage in the rear 
frame to the 1000 rpm output shaft 
(Models 784 and 684) or lower pto drive 
shaft (Models 684 and Hydro 84) to ac- 
tuate the pto clutch. Operation of the pto 
clutch unit is controlled by a spool type 
valve located in the MCV housing. 


| Fig. 156- Exploded view of 
. brake master cylinder. 
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Paragraphs 123-127 


PTO LINKAGE ADJUSTMENT 
All Models 


126. Loosen the pto contro) handle 
bolts (Fig. 159). Then, adjust linkage (A) 
so that pto valve movement is 1-3/16 
inches plus or minus 1/32-inch from 
disengaged to engaged or over-center 
position. Move the control handle to 
disengaged position and adjust the 
lever to center of notch. Tighten bolts in 
contro! handle. Then, with engine run- 
ning, move control lever to the “feather- 
ing” notch position. When control lever 
is released, it should return freely to the 
disengaged position notch 


OPERATING PRESSURE 


All Models 

127. To check operating pressure, 
operate tractor until hydraulic Muid is 
warmed to approximately 100 degrees 





Fig. 157 — Cross-sectional view showing the sea! 
installed on raive stem. 
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Paragraph 128 


F. Refer to Fig. 160 and remove 
pressure line (1) from tee on left side of 
tractor. Attach a test gage capable of 
registering at least 300 psi. Engage pto 
and operate engine at 2200 rpm. If 
pressure reading is below 220 psi, 
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remove plug (4) on multiple contro! valve 
and instal] shims as required under the 
valve plug. When the pressure is set at 
220-250 psi, remove the gage and con- 
nect pressure line back to the tee. Then, 
remove the cap from the tee and connect 


Fig. 189—View showing 
edjustmest of pto 


f lever. Refer to text. 








Fig. 161 — Testing for leaks in pto clutch of seal 
ing rings. Refer to text. 

L. Pressure Ine 

2 Connecter 


5 Gage O20 pe} 


Fig. 162 — Roll pin to be removed from pto civich 


to pull the 1000 rpm ovtpet shall (dua! speed) or 


lower pto Grive shaft (single speech 
1. Rell pin 4 Cistch amemidy 
z & Lee grew 
2 Sore and oe 6 Drive per 





4 Coumtersbalt dive 


af 
Hit 
‘f 


fT 
bs 

#5 

i 


iRF 
ptt 
. 
; 


z 
f 
| 


‘ 3 


pressure gage as shown in Fig. 161. 
Operate engine at 2200 rpm and with 
the pto engaged, there should be a gage 
reading of 220-250 psi if the sealing 
rings in the pto clutch piston and the 
sealing rings and bushings on the 1000 
rpm output shaft (dual speed) or lower 
pto drive shaft (single speed), are sealing 
properly. If pressure is not as stated, 
remove and overhaul pto unit as out- 
lined in paragraph 128. 


R&R AND OVERHAUL 


All Models Equipped 
With Rear Mount 


128. To remove pto clutch, drain the 
rear main frame, then remove the side 
pto cover. Refer to Fig. 162 and drive 
rol] pin (1) from the clutch and 1000 rpm 
output shaft (dual speed) or lower pto 
drive shaft (single speed). Remove the 
lower bearing flange on rear of main 
frame. Refer to Fig. 163 and remove 
shaft (10). If tractor is not equipped with 
a 1000 rpm shaft that p: es, there 
wil] be a lower pto drive shaft located in 
the same position as the 1000 rpm shaft. 
Lower drive shaft will not protrude and 
will have a bearing cap. After the 1000 
rpm shaft or lower drive shaft is pulled 
rearward, the pto clutch can be re- 
moved. Refer to Fig. 164 and using a 





Fig. 164—View showing “C* clamps used to 
compress the backing piste aad springs for 
removel of snap ring. 
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Paragraph 128 


F. Refer to Fig. 160 and remove 
pressure line (1) from tee on left side of 
tractor. Attach a test gage capable of 
registering at least 300 psi. Engage pto 
and operate engine at 2200 rpm. If 
pressure reading is below 220 psi, 
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remove plug (4) on multiple contro! valve 
and instal] shims as required under the 
valve plug. When the pressure is set at 
220-250 psi, remove the gage and con- 
nect pressure line back to the tee. Then, 
remove the cap from the tee and connect 


Fig. 189—View showing 
edjustmest of pto 


f lever. Refer to text. 








Fig. 161 — Testing for leaks in pto clutch of seal 
ing rings. Refer to text. 
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Fig. 162 — Roll pin to be removed from pto civich 


to pull the 1000 rpm ovtpet shall (dua! speed) or 


lower pto Grive shaft (single speech 
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pressure gage as shown in Fig. 161. 
Operate engine at 2200 rpm and with 
the pto engaged, there should be a gage 
reading of 220-250 psi if the sealing 
rings in the pto clutch piston and the 
sealing rings and bushings on the 1000 
rpm output shaft (dual speed) or lower 
pto drive shaft (single speed), are sealing 
properly. If pressure is not as stated, 
remove and overhaul pto unit as out- 
lined in paragraph 128. 


R&R AND OVERHAUL 


All Models Equipped 
With Rear Mount 


128. To remove pto clutch, drain the 
rear main frame, then remove the side 
pto cover. Refer to Fig. 162 and drive 
rol] pin (1) from the clutch and 1000 rpm 
output shaft (dual speed) or lower pto 
drive shaft (single speed). Remove the 
lower bearing flange on rear of main 
frame. Refer to Fig. 163 and remove 
shaft (10). If tractor is not equipped with 
a 1000 rpm shaft that p: es, there 
wil] be a lower pto drive shaft located in 
the same position as the 1000 rpm shaft. 
Lower drive shaft will not protrude and 
will have a bearing cap. After the 1000 
rpm shaft or lower drive shaft is pulled 
rearward, the pto clutch can be re- 
moved. Refer to Fig. 164 and using a 





Fig. 164—View showing “C* clamps used to 
compress the backing piste aad springs for 
removel of snap ring. 
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2 
pair of “C” clamps, compress the piston 
return springs and remove snap ring (2). 
Then, remove clutch , backing plate 
(8-Fig. 165), return springs (7), driven 
dises (6) and drive plates (5). There are 
two driven plates between each clutch 
dise. Clutch is equipped with eight 
driven plates, five clutch discs and six 
return springs. 

Remove piston return plate (4) and 
brake ring (3). Remove snap ring (12), 
thrust washer (11), clutch hub (10), then 
place the clutch cup gear (1) with gear 
up on the bench. Apply air pressure in 
the port hole of the clutch cup gear to 
remove piston (2). 

With unit disassembled, clean and in- 
spect all parts and renew any showing 
excessive wear or other damage. Pay 
particular attention to the clutch dises 
which should be free of scoring or warp- 
age. Use all new “O" rings, seals and 
gaskets during |. The bushing 
(2-Fig. 166) for the 1000 rpm output 
shaft or lower drive shaft is in the front 
of differential compartment. This 
bushing should be renewed if a new out- 
put shaft is required or if the sealing 


rings have grooved the bushing. When 
installing bushing (2), bottom it in bore. 








Fig. 166 — Sectional view of the pto clutch. Refer 


to text. 
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Position the needle bearing to within 
1/16-inch plus or minus 1/32-inch of the 
front face of bushing as shown in Fig. 
166. 

Reassembly is the reverse of 

. After unit is 

and before installing in tractor, opera- 

tess Gf the Chetek Gleten Gam be chorea 
by using air pressure in the oi] port of 
the clutch cup gear. This wil] make sure 
that the sealing rings on the piston were 
not cut when installed. 
To remove the 540 rpm output shaft 


Thewt wuaher 
Seup re 


(3-Fig. 167), gear (2), idler shaft (5) and 
idler gear (6), first remove the hydraulic 
lift assembly as outlined in paragraph 
136. Remove snap ring (1) and unbolt 
bearing and seal retainer (7). Withdraw 
output shaft assembly and remove gear 
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Fig. 168— Exploded view of 
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Paragraph 129 


(2) through top opening. Install a 
screw (8) in rear of idler shaft (5), 
idler shaft from rear frame and remove 
idler gear (6) from above. 
ee ae 
gasket and rei reversing the 
removal procedure. Refill rear frame to 
proper level with IH “Hy-Tran” fluid. 


All Models Equ 
With Side Moun 


129. To remove the 1000 rpm side 
mount pto, drain the rear ase: Dis- 
connect the linkage and unbolt and 
remove the unit. Drive out roll pin and 
remove idler shaft (12—Fig. 168) and 
| (13). Remove bearing retainer (1). 

output shaft (8) with bearings. 


NOTE: When shaft is removed trom 
gear, the two detent balls (17) and spring 
(16) will fall out. 


Remove pipe plug from housing and 
drive roll pin from the selector fork 
shaft and remove shaft. Remove gear 
and fork from housing. If output shaft 
needle bearing is to be renewed, the new 
bearing must be pressed in to 3-3/16 
inches plus or minus 1/32-inch as shown 
in Fig. 169. If idler gear needle bearing 
is to be renewed, press in to dimension 


Paragraph 130 


shown in Fig. 170. 

With unit disassembled, clean and in- 

Ure ew ool ant gues dug 
and gaskets during 


Fig. 170 — Bearing instatiation in idfer gear of pto 
side mount 





Fig. 171—View showing pressure aad return 
ports trom MCV to the hydrealic Nft 
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While reassembly is the reverse of 
disassembly, the following points are to 
be considered during reassembly. When 
installing output shaft, install the poppet 
spring and two detent balls. Hold the 
balls in place with a hose clamp as the 
shaft is pushed through the gear. 
Remove clamp after gear is positioned 
on shaft. Install the idler shaft and gear 
with the shoulder of gear toward the 
idler gear support. 


HYDRAULIC 
LIFT SYSTEM 


on left side of rear frame. Pump is driven 
by 8 gear on the rear of pto driven shaft. 
The olf used in the hydraulic system is 
drawn from the rear main frame and 
through a full-flow filter which is a part of 
the MCV on left side of rear trame. 


TROUBLESHOOTING 
All Models 
130. The following are symptoms 
which may occur during of the 


hydraulic lift system. By using this 
information in conjunction with the Test 
and Adjust information, no trouble 
wane ptr al a ea Sica 
Beak raga 

Hitch wil not lift. Could be caused 


by: 
a. Faulty main relief valve. 
b. Faulty cushion relief valve. 
c. Internal linkage disconnected. 
2. Hitch lifts when auxiliary valve is 
actuated. Could be caused by: 
a. sacts are 
b. Unloading valve 
c. Unloading valve 
not seating or bod ponsour 
loose 


3. Hitch lifts very slowly. Could be 


Unloading valve leaking. 
. Excessive load. 


re 
‘ 
e 


. Work cylinder or piston scored 
or “O” ring faulty. 
. Flow control valve stuck in slow 


position 
Inefficient pump. 
4. Hitch will not lower. Could be 
caused by: 
a. Main control valve spool stick- 
ing or spring faulty. 
b. poppet “O” ring is dam- 
or drop poppet is sticking. 
5. Hitch lowers very slowly. Could be 
caused by: 
a. Action control valve spool or 
piston sticking. 
b. Action control valve linkage 
ted. 


maladjus 
c. Drop poppet valve “O” ring 


6. Hitch lowers too fast in action con- 
trol zone. Could be caused by: 
a. Improper adjustment of action 
control valve. 
7. Hitch will not maintain position. 
Could be caused by: 
a. Work cylinder or piston scored 


or piston “O" ee 
b. ioe cushion ief valve 


-_~ 


“Bees check valve ball 
not sea! 
eos: poreee bal! seat binding in 


the drop poppet. 
8. Hisdreaie system stays on high 
pressure. Could be caused by: 
a i broken or 


. Auxiliary Ausiliany valve not in neutral. 
. Mechanica! interference. 
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9. System stays on high pressure 
after lifting load, but returns to low 
pressure after slight movement of 
position contro! lever toward “Low- 
er” position. Could be caused by: 
a. Leak in piston side of unloading 

valve circuit. 

10. Hitch senses with load control in 
“OFF” position. Could be caused 
by 
a. Improper adjustment of load 

sensing linkage. 


TEST AND ADJUST 
All Models 


131. Before proceeding with any test- 
ing or adjusting, be sure the hydraulic 
pump is operating satisfactorily, 
hydraulic fluid level is correct and filter 
is in good condition. All tests should be 
conducted with hydraulic fluid at 
operating temperature which is normal- 
ly 120 to 180 degrees F. Cycle system if 
necessary to insure that system is com- 
pletely free of air. 


132. RELIEF VALVE. To check the 
hydraulic lift system relief valve, discon- 
nect the pressure line (P — Fig. 171) and 
return line (R). Attach the Flo-Rater in- 
let hose to (P) and the outlet hose to (R). 
Start and run the engine at 2300 rpm on 
Model 684 or 2400 rpm on Models 784, 
884 and Hydro 84. Restrict the Flo 
Rater to 1250 psi and the pump should 
deliver 12.5 gpm on Model 634 or 13 
gpm on Models 784, 884 and Hydro 84. 
Continue to restrict the Flo-Rater to 
1500-1600 psi. Flow should drop approx- 
imately 2% gpm at this point. Then, 
restrict the Flo-Rater to 2300 to 2500 
psi. There should be no flow at this 
pressure. If pressure is not as stated, 
renew relief valve which is available only 


a5 a unit. 


133. QUADRANT LEVERS FRIC- 
TION ADJUSTMENT. To test and ad- 
Just system, first check quadrant levers 







Wing nut 


“ Stee! tube 5/16" 10 
x3” long 


Fig. 173—View showing locating bolt for ac 
jesting the drop poppet reive. 


(draft, position and raise response). See 
Fig. 172. Move position control to for- 
ward position, then with draft control 
lever in rear position, it should require 4 
to 6 pounds of force, applied at knob to 
move lever. If adjustment is necessary, 
adjust by turning nut (A). Now reverse 
the position of the levers and check the 
position control lever which should re- 
quire 2 to 4 pounds of force to move 
lever. If necessary to adjust, turn nut 
(B). Move position contro! lever to for- 
ward position. Move raise response 
lever to fast position. Turn adjusting nut 
(C) until a force of 2 to 4 pounds is re- 
quired to move response lever. 


134. DROP POPPET. To adjust the 
drop poppet, first place the draft control 
lever in full forward (Off) position. With 
hitch weighted, raise hitch to top of its 
travel with position control lever, then 
lower to its midpoint. The system should 
come off high pressure without 
“hiccups.” If the umt does not respond 
properly, proceed as follows: To make 
the adjustment, first make a locating 
bolt. Refer to Fig. 173. Using a %-inch 
bolt 6 inches long, bend head at 90 
degrees and thread cap screw to a 
length of 4% inches. Drill hole for a 
1/16-inch roll pin %-inch long parallel 
with face of bolt head approximately 
e-inch from end. Remove linkage access 
cover and replace variable valve flow 
control tube with hose as shown in Fig. 
174. With hitch weighted, cycle the hitch 
a few times and position the hitch so 
that it is approximately 6 to 10 inches off 
the floor. Attach the locating bolt to the 
main valve actuator assembly and 


Paragraphs 131-134 


mount the dial indicator as shown. Now 
move the position control lever to raise 
the hitch to obtain the peak movement 
of the valve. 

This will require only about “% to 
3/16-inch of movement of the position 
lever. Record the reading that was ob- 
tained on the dia! indicator. Then, move 
the position lever down very slowly and 
determine the point at which the dial in- 
dicator maintains a set position. The dif- 
ference between readings should be 
0.019 to 0.021 inch. If reading is over 
0.021 inch, turn adjusting screw in and if 
less than 0.019 inch, turn screw out as 
shown in inset Fig. 174. 





Fig. 175—View showing method of messur 
ing hitch maximum reise. 





Fig. 174 — Dial indicator and locating bolt being used to adjust the drop poppet valve. Refer to tert. 
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Paragraphs 135-137 





135. CONTROL LINKAGE. To ad- 
just the contro! linkage, start the tractor 
and cycle the hitch with the position con- 
trol lever at least five times to free the 
system of air. To adjust hitch maximum 
raise, use a straightedge attached to tor- 
sion bar mounting face as shown in Fig. 
175. Measurement at (1) should be 
1-8/32 to 1-9/82 inches. If measurement 
is not as stated, adjust control valve 
spool by loosening locknut (D— Fig. 176) 
and turning the spool (E) in or but until 
rockshaft arms are within tolerance. 
System should not be on high pressure. 
Then, tighten locknut (D). Rotation of 
one flat of the main valve actuator tube 
assembly will change the measurement 
approximately 5/16-inch 

NOTE: If hiccupping develops, 
drop poppet as in paragraph 134. 


To adjust the drop control, move posi- 
tion control lever slow! » forward (down) 
until rockshaft arms JUST reach fully 


readjust 





Fig. 178— UN cylinder and valve assembly being 
roma t= “ft housing. 
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Fig. 176—View showing 
linkage adjusting points. 
Reter to text. 


a 
M4 Oneek pepeet water 


lowered position. Refer to Fig. 176 and 
adjust screw (F) until it just contacts 
drop control valve arm and tighten 
locknut (G). 

With an implement or weight attached 
to the hitch, move the position control 
lever forward (down) until it just con- 

tacts drop control valve arm. Then, ad- 


tractor, first remove the seat assembly. 
Disconnect wiring harness on right and 
left sides, fuel lines and the park brake 
assembly from left fender. Disconnect 
variable valve flow control line and 
remove control lever knobs. Unbolt plat- 
form from rear frame and lift off 
fenders, fuel tank and platform as an 
assembly. Disconnect and remove the 
draft contro] pressure tube and auxiliary 


Fig. 177- Exploded view of = valve return tube. Remove all other 
enteoting —— conte necessary hydraulic lines. 
1 °O" reg Remove the hitch lift links from rock- 
2 Leceting pee shaft arms. Unbo!t lift housing, attach 
; eee ferreting hoist and lift assembly from housing. 
& Undealing valve petun Reinstall by reversing the removal 
6 Paw 
1 Ore procedure. 
s > 
oh UNLOADING AND FLOW 
U3 CONTROL VALVE 
12. Uelodling and Sow contred 
All Models 


187. R&R AND OVERHAUL, Re 
move the unloading and flow control 
valve from top of the lift housing. 


NOTE: If only the valve is to be serviced, 
it will not be necessary to remove fift 
housing. 

Remove plug (6 — Fig. 177), piston (5) 
and unscrew valve body assembly (4). 


just linkage at (H — Fig. 172) so that posi- Remove plug (10), spring (12) and check 
tion contro! lever is at off-set on poppet valve (14). Remove fitting (8), 
quadrant. spring (11) and unloading flow control 


HYDRAULIC LIFT HOUSING 
All Models 


136. REMOVE AND REINSTALL. 
To remove the hydraulic lift unit from 


Ay \y 


valve (13) 

NOTE: Valve (13) ts not serviced 
separately. 

Remove locating pin (2). This pin is 
used to position the valve on housing. 

Clean and inspect all parts and renew 
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any showing excessive wear or other 
damage. Using all new “O” rings 
reassemble by reversing the disassembly 
procedure 


CYLINDER AND VALVE UNIT 
All Models 


138. R&R AND OVERHAUL. To 
remove the work cylinder and valve 
assembly, first remove the lift unit from 
tractor as outlined in paragraph 136. 
Turn lift unit upside down on a work 
bench. Disconnect control linkage from 
main valve and other linkage. Discon- 
nect sensing spring, then unbolt and 
remove cylinder and valve assembly 
from housing as shown in Fig. 178. 

Remove the four cap screws and 
separate the action control valve and 
pipe from the draft control valve. 
Remove the switch lever bracket and ec- 
centric plate assembly from cylinder 
housing. Remove three cap screws and 
retarding arm shoulder bolt, then 
separate draft control valve from 
cylinder housing. 

To remove piston (4—Fig. 179) from 
cylinder (1) bump open end of cylinder 
on a wooden block. Inspect the cylinder 
and piston for scoring or wear. Small 
defects may be removed using crocus 
cloth. Install new back-up ring (3) and 
“O” ring (2) on péston, lubricate parts 
with IH “Hy-Tran” fluid and reinstall 
piston in cylinder 

To disassemble the draft control 
valve, remove snap ring (7) and with- 
draw spool assembly from valve body 
(14) 


NOTE: Be caretul not to drop of other- 
wise damage the actuating rod (13). 


Loosen the locknut on actuator tube 
(11), then count and record the number 
of threads, while removing actuator link 
(5). Remove locknut, spring retainer and 
spring and after first removing snap 
ring (12), withdraw actuator tube from 
spool (10). 

Remove snap ring (27) and plug (26), 
then remove poppet valve (20) and pilot 
valve seat (17) with their spring and ball. 

Inspect al) parts for nicks, burrs, scor- 
ing and undue wear and renew as 
necessary. Valve body (14) and spool (10) 
are not available separately. 

Use all new “O” rings and back-up 
rings, lubricate all parts with IH “Hy- 
Tran” fluid and reassemble parts in 
valve body by reversing the disassembly 

procedure. 

To disassemble the action control 
valve, remove plug (28), spring (30) and 
pressure actuated piston (31). Hold the 
variable orifice spool (36) in against its 
spring, remove “C” ring (32), then with- 
draw the spool and spring from valve 


body. Check the pressure actuated 
piston and variable orifice spool and 
their bores in valve body for scoring or 
undue wear. Valve is available only as an 
assembly except for return spring (35) 
and “C™ ring, (32). 

Lubricate all parts with IH “Hy-Tran” 
fluid and reassemble by reversing 
disassembly procedure. 

After assembly, mount the draft con- 
trol valve on the cylinder housing and 
the action control valve on the draft con- 
trol valve. Tighten the cap screws. Place 
cylinder and valve assembly in housing 
and instal) the hold down bolts. Com 
plete the balance of reassembly and ad- 
just as outlined in paragraphs 133, 134 
and 135. 


CONTROL LEVERS, LINKAGE 
AND VARIABLE FLOW VALVE 


All Models 


39. REMOVE AND REINSTALL. 
With the hydraulic lift removed as out- 
lined in paragraph 136 and lift cylinder 
removed as in paragraph 138, refer to 
Fig. 180 and remove the inner and outer 
retaining plates (2). Drive out roll pin (5), 
remove draft sensitivity lever (7) and 
spacer (4). Remove snap ring (3) and 
slow motion actuating lever (8). 


NOTE: There are timing marks on the 
spline for aid in installation. 


Remove control rods (1) and load con- 
trol shaft (46—Fig. 181) with bearings. 
Remove three cap screws holding con 
trol lever support to lift housing. Discon 
nect linkage from flow control arm (27) 
and remove position control shaft (31). 
Remove flow control lever (29) and fric- 
tion dise (28), drive out rol) pin and 
remove pivot bolt. Remove flow control 
arm (27) with return spring. Remove 
flow control valve plug and spoo! (26). 

Inspect the flow control spool and 
housing for nicks, burrs or scoring and 
renew as necessary. Using new “O" 
rings and back-up washers, reassemble 


~~ ee eee 


Paragraphs 138-140 

in reverse of disassembly. 
To remove the control li remove 
snap ring securing follow-up walking 
beam (14) and remove the beam 


with links. Remove snap rings securing 
position contro! walking link (12) to 
rockshaft actuating hub (9) and position 
control eccentric (13). Remove the right 
rockshaft arm and move rockshaft to 
the left to allow clearance for removing 
the position control walking link (12). 
Remove snap ring on outside of lift hous- 
ing and remove control eccen- 
tne (13). Draft control rod (10) and oil 
sea} can be removed after removing 

draft sensi assert (from housing 

aaa We caren 

procedure and adjust Qhant the, Bik popt as out- 
lined in paragraphs 133, 134 and 135. 


ROCKSHAFT 
All Models 


140. REMOVE AND REINSTALL. 
To remove the rockshaft (2—Fig. 181) 
first remove lift housing as outlined in 
paragraph 136 and lift cylinder and 
valve as in paragraph 138. Remove set 
screws from actuating hub (9— Fig. 181) 
and rockshaft bellcrank (5). Remove the 
right rie ploragir gwd saggy wt: 
right to | left out of housing, bellcrank 
and actuating hub. Remove actuating 
hub key as soon as it is exposed. If ac 
tuating hub sticks on rockshaft, pry 
against it with a heavy screwdriver so 
linkage will not be damaged. 

Always renew the oil seals whenever 
rockshaft is removed. Rockshaft 
bushing can be removed and reinstalled 
using a proper sized bushing driver. 

When reinstalling the rockshaft, align 
master splines of rockshaft and beil- 
crank. Position bellcrank until set screw 
seat in rockshaft is aligned with set 
then install set 


screw hole in bellerank, 
screw 

Complete reassembly 
disassembly procedure. 


by reversing 





Paragraphs 141-142 INTERNATIONAL HARVESTER 


HYDRAULIC PUMP 
All Models 


141. Tractors may be equipped with 
either Cessna or Plessey gear type 
pumps. For removing and reinstalling 
procedure, refer to paragraph 18 and 
for overhaul to paragraphs 19 and 20. 


AUXILIARY CONTROL VALVE 
All Models 


142, R&R AND OVERHAUL, To 
remove the auxiliary valve or valves, un- 
bolt and remove side panel from right 
console. Disconnect hydraulic lines, 
valve handles and remove the valves. 

To disassemble, refer to Fig. 182 and 
proceed as follows: Remove end cap (1), 
then unscrew actuator (9) and remove 
actuator and detent assembly. Remove 
sleeve (17) and pull balance of parts 
from body. Check valve assembly can be 
removed at any time after removing 
snap ring (29). Detent (3, 4, 5 and 6) can 
9 0 W 12 13 :*14 be disassembled after removing plug (2). 

Push unlatching piston (8) out of ac- 
es ee ———— tuator (9) with a long thin punch. Using 

14 Wathumg beam ms Verebie five apead Uniemding ant 6 valve ploe (1 < y o* 1) and back-up 

h os —_ valve plug (12), “O" ring (11) ~up 

ie ah 4 Pretion Gt Candice valve washer (10). 

te Hw Inspect all parts for nicks, burrs, scor 
1 Position contr ewer = ing’ and undue wear and renew parts as 

ho necessary. Spoo! (22) and body (20) are 
not serviced separately. 

Use all new “O” rings and reassemble 
by reversing the disassembly procedure. 
Be sure the bolt holes in the retainer (26) 
are lined up with bolt holes in body 
When installing actuator plug (1 - Fig 
183), “O” ring (2) and back-up washer (3) 
should be installed to distance of 
0.171-0.181 inch at (4). IH tool for in- 
stalling the plug is part number FES 
143-7. Detent unlatching pressure is ad- 
justed by plug (2- Fig. 182). Unlatching 

re is 2000-2500 psi. Be sure filter 
in end cap (1) is clean (no paint) and in 
satisfactory condition 

When reinstalling auxiliary valves, 
tighten the mounting cap screws to 
20-25 ft.-lbs. torque in 5 ft.-Ibs. in- 
crements. 
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Fig. 182 — Exploded view of euxiliary contro! valve. Fig. 183 — Sectional view of actuator in the eur 
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